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REPORT. 



DISTRIBUTION OF THE OBOLOQT OF NEW JEBSEY. 

At the date of the last report, the Geology of New Jer- 
sey with the accompanying maps was passing through the 
prees. Two thousand copies of the work were printed, 
and of these one thousand copies were bound. Since 
then five hundred more have been bound. The remainder 
are still in sheets. One thousand copies of the accom- 
panying maps were colored and put up in portfolios, and 
the engraved stones were kept for further use. Since that 
time five hundred additional sets of the maps have been 
printed and prepared for distribution. 

A large Geological Map of New Jersey on a scale of 
two miles to one inch, was also prepared, and two hundred 
copies were printed and colored. One hundred of these 
have been backed and mounted and the second hundred 
must soon be prepared, as the first is nearly gone. 

According to your instructions, copies of the Geology 
and Maps have been given to various public officers and 
institutions, and others have been sold at the cost of 
[aper, printing and binding. The price in this way pat 
upon the book was very low, so low indeed that it left 
nothing to cover the coat of selling, and, of course, no 
inducement for booksellers to engage in ite sale. The 
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explanation yoii gave for this very low price, viz : that it 
saved from any invidious diatioctions in distributing a few 
copies among the many who might desire it, and also 
placed it at a cost so moderate that any who chose could 
buy it, appears to be entirely satisfactory. There is no 
trouble in selling out the entire edition to booksellers, 
who would then be able to put it at a price which would 
pay them a profit. As the results of the Survey are in- 
tended for the bene6t of the people of the State, it is un- 
doubtedly best to continue the books at the satne price as 
heretofore, for some time to come. It may be desirable to 
put them in the bands of booksellers, and raise the selling 
price, after the offer of them at the present rates has 
been continued for a sufficient time. The prices at which 
they have been sold are given in the accompanying de- 
scriptive list : 

Geology of New Jersey, 899 pages large octavo, illus- 
trated by 108 photolithographic engravings and wood- 
cuts, and six mine maps ; and accompanied by a portfolio 
containing the following maps, in sheets : 

1. Azoic and Paleozoic Eormations, including the Iron- 
ore and Limestone districts ; colored. Scale 2 miles to an 
inch. 

2. Triassic Formation, including the Red Sandstone 
and Trap-rocks of Central New Jersey ; colored. Scale 2 
miles to an inch. 

3. Cretaceous Formation, including the Greensand Marl 
Beds; colored. Scale 2 miles to an inch. 

4. Tertiary and Recent Formations of Southern New 
Jersey ; colored. Scale 2 miles to an inch. 

5. Map of a Group of Iron Mines in Morris county ; 
printed in two colors. Scale 3 inches to 1 mile. 
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6. Map of the Ringwood Iron Mines ; printed io two 
colore. Scale 8 inches to 1 mile. 

7. Map of the Oxford Furnace Iron-ore Veina ; colored. 
Scale 8 inches to 1 naile, 

8. Map of the Zinc Mines, Sussex county ; colored. 
Scale 8 inches to 1 mile. 

Price of the book and portfolio of maps, $6.00. 

Geology of New Jersey, as above, without portfolio of 
maps, but containing a folded and colored map of the 
State, on a scale of 5 miles to 1 inch. Price $4.00. 

Single copies of eiiher of the above maps, colored and 
in sheets, 50 cents. 

Geological Map of New Jersey, on a scale of 2 miles to 
one inch ; colored and mounted on rollers. It gives the 
Geology of the State the same as Maps 1, 2, 3, 4, in the 
portfolio, and is esaeofcially these combined in one map. 
Size 54 by 7i feet. Price $8.00 per copy. 

The prices are fixed to merely cover the cost of paper, 
printing and binding ; the expenses of the Survey and 
preparing book and engravings being paid by the State. 

These publications can be had from Prof. Geo. H. Oook, 
State Geologist, New Brunswick, on remitting the price, 
or through the booksellers. 

The books are also kept for sate at these prices by 
William T. Nicholson, of Trenton ; Sampson & Morgan, 
of New Brunswick; M. R. Dennis & Co., of Newark, 
and D. Van Nostrand, of New York city. 

The work is in the following public libraries, where it 
can be consulted : 

In all the State libraries; in some other of the large 
public libraries in different parts of the United States, and 
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in the following libraries in New Jersey and in the adja- 
cent cities of New York and Philadelphia, viz : 

New Jersey State Normal School ; 

New Jersey Model School ; 

Farnum Preparatory School ; 

"West Jersey Academy ; 

Pennington Seminary ; 

Drew Seminary ; 

Newark High School ; 

Newark Academy ; 

Rutgers College ; 

Burhngton College ; 

Princeton College ; 

Princeton Theological Seminary ; 

Theological Seminary of Reformed Church ; 

New Jersey Historical Society ; 

Seton Hall ; 

Newark Library ; 

Burlington County Lyceum; 

Winslow Lyceum ; 

Camden Library ; 

Balem Library; 

Dennis Library at Newton ; 

Tuckerton Library ; 

Millville Library ; 

Bricksburg Library ; 

Yardteyville Library ; 

Burlington Library; 

Rancocas Library ; 

Woodbury Library ; 

Young Men's Christian Association of Trenton ; 

Youne Men's Christian Association of New Brunswick; 
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Young Men's Christian Association of Hackettatown.; 
Young Men's Ohriatian Association of Jereey Oity ; 
Home for Disabled Soldiers ; 
Home for Soldiers' Children ; 

American Iron and Steel Association, Philadelphia ; 
Philadelphia Library ; 

American Philosophical Society, Philadelphia ; 
Academy of Natural Sciences, Philadelphia ; 
New York Historical Society ; 
Astor Library, New York; 
Mercantile Library, New York ; 
Cooper Union Library, New York ; 
Mechanics' and Tradesmen's Library, New York; 
New York Lyceum of Natural History ; 
American Institute, New York ; 
American Geographical and Statistical Society, New 
York; 
Long Island Historical Society, Brooklyn ; 
University of New York ; 
Columbia College, New Yoit. 

A copy of the Geology and two -of the large mounted 
maps, were also offered to each of the Oouaty Clerks for 
deposit in their offices ; one of the maps to be hung la 
the court room, and the other in the 'Clerk's office. Under 
this offer the buok and maps have beMi sent to the coun- 
ties of 

Atlantic, Mercer, 

Bergen, Middlesex, 

Burlington, Morris, 

Camden, JPassaic, 

Cape May, Somerset, 

Cumberland, Union, 

Gloucester, Warren. 
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And they will be gent to 

Essex, Monmouth, 

Hudson, Ocean, 

Hunterdon, Salem, 

BuBses, 
on application from the County Clerk. 

It has also- been supplied to the following Farmers' 
Clubs for their libraries : 

Progressive Farmers' Club, Mt. Laurel ; 
Viueland Agricultural Society ; 
Somerset County Farmers' Ghib ; 
Seaville Farmers' Club ; 
Union County Farmers' Club, 

And it will be furnished to any others in the State, 
■which give promise of permanency, on their application. 

It is desirable that erery public library in the State 
Bhould have a copy of the work, and it will be forwarded 
on application from the proper authority. 



The expenses of the survey for the year have been 
$3,977.14, a sum considerably within the amount appro- 
priated. 

COKTINUATION OF THE SUEVEV. 

In accordance with the provisions of the law of last 
winter (1869), the survey is continued. 

The State Geologist appointed in the original law of 
1864, continues his supervision of the survey. The As- 
sistant Geologist, Professor J, 0, Smock, ia, for the pres- 
ent, detached from the work, to extend his knowledge of 



D,g,t7cdb;/GOOgIC 



REPORT OP THE STATE GEOLOGIST. 13 

Geology and Metallurgy, by study and travel io Europe. 
It ia expected that the survey will have the benefit of his 
studies and experiesce in preparing the report on the Iroa 
and Zinc Ores. 

Edwin H. Bogardus, the chemist of the stirvey, has 
been steadily engaged in the laboratory. He b«6 com- 
pleted the analysis of a large number of soils, in prepa- 
ration tor that part of the work, and has in addition ana- 
lysed many fertilizers, clays, marls, &c., and is making 
experiments on the chemical changes that take place in 
various composts and rotting manures. 

Edward A. Bowser, a graduate of our State Agricultu- 
ral College, has been employed since the middle of Sep- 
tember in a survey of tlie Newark and Elizabeth ua- 
drained marshes, and the reclaimed marshes of Salem, 
and a survey of Passaic river, with its branches, the 
Whippany and Rockaway, above Little Falls. 

PLAN OF THE WORK. 

The chief operations of the Qeolc^ist and his assist- 
ants, will be directed to putting the results of the survey 
in form for practical me. In carrying out this leading 
idea the investigations and conclusions will be arranged 
and published under the following general heads. 

1. FerHlizera found in the Slate, and the TAeans of Ttiaking 
them more qidcHy cend c/eneraUy ua^ul. 

Under this head will come the results of those inqui- 
ries, investigations and esperimests, i^hich are so much 
needed for our advancing agriculture. The State has in- 
exhaustible supplies of phosphatic and calcareous marls, 
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of rich alluvial and marioe depoeits, and of fish and other 
fertilizers from the sea and its bays, sounds and creeks, 
which our farmers should know how to use at the earliest 
posasible time, and in the most economical way. There 
is also an eoormous waste of fertilizers in our towns and 
cities, which can ba saved with great benefit, to both pub- 
lic health and agricultural productiveness, 

2. On the Marshes, and Ih-acta of Land xubject to Pro- 

tracled FreaheU. 

There is a large area of land of this kind in the State, 
the improvement of which is demanded by the public 
interests. It is held in small tracts, so that the owners 
are not in power to carry out plans for its drainage ; and 
information regarding its formation and condition, its ca- 
pabilities and the means for its reclamation, is of large 
and general importance. 

3. On the Soils of the SicUe, their origin, chemical and 

physical properties, di^r^tution, and saggestwm for 
their most productive managemeni. 

With a full third of the State unimproved, and in con- 
dition to be succeesfiilly treated, by the intelligent use of 
capital, it is plain that this subject should be made a mat- 
ter of scientific investigation. 

4. On the Iron and Zino Ores of the State. 

In the Geology of New Jersey this subject is taken up 
in connection with the rock formations of the State. The 
origin of these ores, the chemical changes they have un- 
dergone, their rock and mineral associations, the geologi- 
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cal cbanges to which they have been subjected, their 
present occurrence, and the modes of searching for, aad 
of mining, are all treated of in that work, but uuder dif- 
ferent general heads. They deserve a distinct and sepa- 
rate examination and descriptioa. 

5. Additions to the Scieniific and Eeonomioal Geology of 
the Stale. 
Every year is adding to the stock of knowledge upon 
these topics, and it is of importance to have this know- 
ledge made public as extensively and as early as possible. 

I. FKRTILIZEBS FOUND IN THE STATE, AHB THE MEANS OF 
MAKING THEM MORE 4UICKLY AND QENEBALLY USEFUL. 

The mineral and other fertilizers found in the State 
have been described in mach detail in the Geology of New 
Jersey, and in the Annual Reports of the Agricultural 
College. I present here some analyses of Greensand 
Uexl, and tables for their valuation as fertilizers : 
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(1) le an average of the variety of marl most largely 
used in eastern Monmouth, It is not particularly rich in 
phosphoric acid, but is remarkable for containing from 
10 to 20 per cent, of carbonate of lime in fine powder. 
In the neighborhood of this marl where it costs little 
more than the cartage, a great deal is used, which is much 
poorer than this ; but there is no trouble in finding mil- 
lions of tons of this qoality. It is used in larger quan- 
tities per acre than the other varieties, end is remarkable 
for the permanent improvement it makes in the soil. 

(2) Is an average of five analyses of the Squftnkum 
marl, and may be taken as a fair sample uf that not-ed 
fertilizer. The specimens for analysis were taken from 
five different pits, and each was judged to be an average 
of the whole digging. 

(3) Is an average of the marl dug by the Squankum 
Marl Company, It is supplied of this quality along the' 
entire hne of the Raritan and Delaware Bay Railroad, 
and also at Port Monmouth for shipping. This marl is 
dug from the green and ash layers of the upper marl bed. 
The ash marl is more clayey and poorer than the green 
marl. But the mixture of the two is a good fertilizer, as 
both experience and the analysis show. 

(4) Is an analysis of an average sample taken from a 
pile of 100 tons of marl sent by the Freehold and Squan- 
kum Marl Company to New Brunswick. A sample care- 
fully averaged by my assistant, Mr. Bogardus, at the pits 
of the Company, yielded 4^ per cent, of phosphoric acid, 

(5) Is from the pits of the Cream Ridge Marl Com- 
pany. The analysis is from an average specimen taken 
at the pits by my assistant, Mr. E. H, Bogardus, 

(6) Is from the pits of the Pemberton Marl Company. 
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It was from t) sample prepared by J. 0. Gaskill, Superin- 
tendeot, and was averaged hy cutting an uniform slice 
from the top to the bottom of the bank of marl, and 
carefully mixing the whole. 

(7) Is au analysis from the pita of the Vincentown 
Marl Company. The sample I believe to be a fair 
average. 

(8) Is aa flDalysis of marl dug at White Horse, on the 
Hoe of the Camden and Atlantic Railroad. An abuadaot 
supply of this marl is to be had ; and it is the source 
from which it can be easiest sent to all of Atlantic county, 
and the country along the Camden and Atlantic Railroad. 

(9) Is the analysis of a carefully averaged sample of 
marl from the West Jersey Marl Company's pits at Barns- 
boro'. Several hundred tons of it are sent over the 
West Jersey Railroad every day, to supply the want« of 
farmers in the country traversed by that road and its 
branches. The growing demand for this marl is the best 
proof of its good quality. It is from the green layer of 
the middle marl bed. 

(10) Is an analysis of an average sample of marl from 
the pits of Dickinson Brothers, at Woodstown. This 
marl has an excellent reputation. Prom 10,000 to 15,000 
tons are sold annually to the ceighboriug farmers, and 
hauled away in wagons. 

Tables for Ckdctdating tJte Value of Marl, and for Com- 
paring it with other Feriilizera. 

TABLE I. 

Stockhardt's Table of the gold values of the chief ele- 
ments in fertilizers, copied from Caldwell's Agricultural 
Chemical Analysis. 
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Sbrm in which the svhatance exists ira thefertUizer. 

Phosphoric Acid, Boluble in water as in super 
phosphate, ..... 

Phosphoric Acid in Peruvian guano, 

Phosphoric Acid in Bteamed bones finely ground 
in rape cake, poudrette, etc., 

Phosphoric Acid in Baker guano,. . 

Phosphoric Acid in coarse bone-meal, fresh hu 
man urine, etc., .... 

Phosphoric Acid in coarse broken bones, fresh 
human excrements, stable manure, etc., 

Potash aa potassic sulphate. 

Potash as potassic chloride and in other forrais, 

Nitrogen easily soluble, or in compounds that are 
readily decomposed, as in ammonia nitrate, 
dried blood, meat, urea, etc., 

Nitrogen in finest bone-meal, poudrette, etc., 

Nitrogen in coarse bone-meal, rape-meal, horn- 
meal, wood-dust, fresh human urine, etc., 

Nitrogen in coarse broken bones, horn shavings, 
woolen rags, fresh human excrements, stable 
manure, etc.. ..... 



.12i 
.10 



.08i 
.07i 



mi 

.064 
.Ooi 



.22 
.194 



.133 



TABLE II. 

The English valuation of these substances is given in 
Vol. 20, p. 74 of the Country QenUetnan, by Dr. Voelcker, 
Consulting Chemist to the Royal Agricultural Society of 
England. It is as follows, allowing two cents for each 
English penny ; 

1. Nitrogen in the form of ammonia, . IGcts.^lb 

2. Nitrogen in animal orvegetable substances, 12 " 

3. Nitrate of Soda, 4 " 

4. Phosphate of Lime, (bone earth), . . 2 " 
ihoric Acid alone, . . . 4 " 
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5. Soluble Phosphate of Lime, 

Bi-Phosphate of Lime, 

6. Salts of Potash, 

7. Gypsum. 

8. Lime, . 

9. Carbonate of Lime, 

10. Magnesia, 

11. Organic matter, (humua), 

12. Common Salt 



. 9cts.fft) 
. 2i " 
2ct8.f lOtb 
12" 



25 ' 
10 ' 
20' 
10' 



PKTCB8 BY PBOF. J0HH80N. 

Professor S. W. Johnson, of New Haven, Connecticut, 
in a report to the Secretary of the State Board of Agri- 
culture on Commercial Manures, made last winter, esti- 
mates the gold value of potash, at 4 cents a pound ; solu- 
ble phosphoric acid at 12J cents; insoluble phosphoric 
acid 4i cents, and nitrogen 17 cents. Professor Johnson 
is the best authority on this subject, in our country. 

By the ase of these tables the approximate value of the 
marls may be calculated. 

The phosphoric acid is combined mostly with lime, 
though a little of it ia probably combined with oside of 
iron. The phosphates of lime and iron are both in very 
6ne powder, or else in soft grains, so that while it cannot 
be quite as soluble as superphosphate, it is certainly much 
more soluble than any bone-dust. Judging from Stock- 
hart's table of prices and qualities of fertilizers, I think 
the pliospnoric acid in our marl should be rated between 
that in guano, which is 10 cents a pound, and that in 
steamed bones, which is 8i cents, and therefore propose 
for it in our calculations, 9 cents gold as the price per 
pound. The potash in the marls is combined with silicic 
acid, and the compound, si^licate of pota«h, is not readily 
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soluble in water. Johnson's price, 4 ceota a pound, is for 
soluble potash as it is found in carbonate of potash (pearl- 
ash), sulphate of potash, muriate of potash (chloride of 
potassium), or crude potash. The potash in the maris is, 
however, dissolved out slowly by the action of water con- 
taining carbonic acid, and so becomes available. Until 
there ia some more decided reason for Bzing a different 
price, I will set down its value at 2 cents a pound. 

The value of the several marls given in the above 
table would then be easily made. Considering the phos- 
phoric acid and potash as the only parts of the marl 
worth transportation, their values range from $3.50 to 
$8.50 a ton ; and I believe, that in comparison with the 
prices paid for concentrated manures, they are worth that 
price to the farmer. The coat mnst be taken when they 
are upon the soil, and not, as might be thought, when in 
store. I am confirmed in my opinion of their value by 
the testimony of successful farmers, who have used them 
for twenty years or more ; and who assure nie, they can 
bstter afford to incur an expense from $5 to $8 a ton, 
than to farm without them or to use any other purchased 
fertilizers ; and also confirmed by my own observation in 
all parts of New Jersey where marl has been used. It 
gives lasting fertility to the soil. While all other fertili- 
zers are exhausted and the soils become poor, I have to 
see the first field tbat has ever been well marled that is 
now poor. One instance was found where poor and sandy 
land was marled more than thirty years ago, and has ever 
since been tilled without manure, and not well managed, 
which is still in good condition. Occasionally marled 
fields are seen that do not grow crops as large as they 
once did, but all their fertility is immediately restored by 
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a dreseing of lime ; an effect which could not have beeo 
produced by the lime od unmarled land. 

I am averse to having the valuation on the various 
green sand marls which are used in the State, based on 
the phosphoric acid and potash only in the above table of 
a.nalyses ; for I do not think they are the only useful sub- 
stances in it. The fine carbonate of lime in No. 1, is 
certainly of too much value to be neglected. And the 
sulphate of lime (gypsum) in many of them ia enough to 
be very beneficial to crops. The valuation, however, 
seems to be demanded, and this is the best approximation 
I can make. 

Table showing the estimated value of the Phosphoric Acid 
and Potash in the ten samples of Marl analysed. — Marl 
coniaiTis no Ammonia. 
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Other Pertilizers in Comparison. 
An average sample of Peruvian Guano may have its 
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value calculated in the same way, and if we use Johnson's 
prices, considering also 14 cents for ammonia to be equal 
to 17 cents for nitrogen, and the phosphoric acid as equal 
to soluble, the result is : 

Eor 15 per cent, ammonia, or 300 pounds per ton, $42 00 
For 5 per cent, potash, or 100 pounds per ton, 4 GO 
For 10 per cent. phos. acid, or 200 pounds per ton, 25 00 

Total gold value for one ton, . . . $71 00 

A first quality Super-Phosphate. 

For 7. per cent. Ammonia, or 140 lbs per ton, $19 60 
For 6.5 per cent. Soluble Phos. Acid, or 130 lbs. 

per ton 16 25 

For 5. per cent. Insoluble Phos. Acid, or 100 lbs, 

per ton, , 4 50 

Total gold value per ton, . . . . $40 35 

Pure Raw Bone, 

For 5 per cent, of Ammonia, 100 lbs. per ton, $14 00 
For 25 per cent, of Insoluble Phos. Acid, 500 

lbs. per ton 22 50 



Total gold value per ton $36 50 

Marl, and by this term I always mean greensand marl, 
unless it is otherwise expressed, is a mineral substance 
and not very easily or rapidly dissolved, and it does not 
appear to have any unusual power of absorbing ammonia. 
As part of the value of a fertilizer depends upon its solu- 
bility, it becomes of prime importance to the farmer to 
quicken the solubility of marl as much as possible. Com- 
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posts of marl with lime, or barn-yard manure or guano, 
produce this effect, and where the experiment has been 
thoroaghlj tested by farmers, it has proved highly eatis- 
factory. 

Experiments are in progress to determine the chemical 
etfects produced upon marl by composting, and some ad- 
vance has been made ; but the results are not yet complete 
enough for publication. Experiments and inquiries are 
iJso in progress, to see if any process can be devised for 
separating the phosphoric acid and potash from the mass 
of the marl, and so put iu a more concentrated form for 
transportation to distant places, at less cost. 

II. OS UAESHES AND TRACTS OF LAKD KUBJECT TO PRO- 
TEACTED FEE8HETR. 

The marshes along the sea-shore, and tidal waters of 
the State, cover a large extent of surface. Nearly all of 
them are only waste ground, unproductive, unsightly, and 
directly under the eye of the public. These marshes, if re- 
claimed, would be the most productive farm lands in the 
State ; and the location of some of them in the immediate 
vicinity of New York City, where land is high priced, 
!S creating a necessity for their entire reclamation at an 
early day. 

It is remarkable that these marshes should have so 
long remained unimproved, when the success and value 
ol such improvements was so well understood. Marshes 
in the vicinity of Salem were dyked and drained as early 
as the year 1700, and from that time to the present, such 
works have been continued, and profitably managed in 
that part of the State. To those engaged in the Geologi- 
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ca! Survey, the contrast between the rich and productive 
lands in the dyked ground? of West Jersey, and the 
waste and forbidding wild marahes of East Jersey, was 
very striking and suggestive. "We cannot do better than 
to reprint here, an extract from the Geolocical Report of 
1866, upon this subject. The successful improvement of 
the tide-marshes baa been effected by shutting out the 
flow of the tide by embankments, and allowing the drain- 
age to go on through sluices open only at low-water. By 
this means they are made dry, nearly to low-water mark. 
This work of banking in meadows has gone forward till 
the territory rescued from the sea amounts to 15,000 
acres in Salera county alone besides large areas in Glou- 
cester, Cumberland and Cape May counties. TJie largest 
tracts, and perhaps the most successfully managed, are in 
Salem countv. The work has all been done by private en- 
terprise ; the owners of a tract that could be jirofitably 
enclosed by a single bank.associatiug themselves together, 
and carrying the work forward under tie terics of the 
banked-meadow law. 

For the improvement of such a tract it is necessary to 
get the consent of the owners of two-thirds of the acres 
included in it, before the work can be begun. The ground 
is then surveyed, the banks located, and the courses of 
ditches and streams arranged by disinterested parties, or 
commissioners, who are generally men of large experience 
in the system of meadow drainage. The first operation 
is to dig on the site of the proposed bank a trench four 
feet wide and two spits deep. By this means the sod 
and gi'ass roots of the surface are removed, and there is 
a firm foundation made on which to raise the proposed 
bank. Then a ditch twelve feet wide and three spite deep 
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is dug outside the trench, and on the side nest the creek 
or other body of water. This supplies the material for 
the bank. The spita thrown out of the ditch are cut into 
small pieces, and fitted tightly together in the bank by 
the packer, just as stone are laid up in a wall. This mud 
when well packed, forma a very atrong and durable bank 
so long as it is kept moist. If it geti too dry the bank 
will cruinfalo down. But this is rarely the case, since the 
flood tides generally keep the banks on the outside quite 
moist, and even wei,. The general size of the Salem 
banks is four feet high above the meadow, eight feet wide 
at the bottom, and three feet on the top. The slope is 
commonly one-half to one on the inside, and nearly one 
to one on the outside. E^cposed situations require larger 
and stronger banks, as, for example, those on the wearing 
or concave shores of streams, or where there is danger of 
high tides, from wind and water conspiring together. Thus 
at Finn's Point, on the Delaware, in Lower Penns Neck, 
where there is a very exposed shore for two or three miles 
along the river, the bank ia ten feet high, twelve feet 
wide on top, and thirty feet at the bottom. The top is 
wide enough for a wagon road. This mud bank is also 
protected by a facing of stone on the river side, which 
secures the whole against any dangers from washing by 
heavy waves and high tides. By thia bank an area of 
1,200 acres has been safely protected at an unusually 
exposed point. In Cumberland ciunty the banks range 
from three to seven feet high, and are built immediately 
on the surface of the meadow. 

The banks are built at a little distance from the edge 
of the stream, leaving a strip of marsh outside a rod or 
more in width, for the protection of the bank, and also 
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for supplying the mud used in repairiog. This space ia 
called the guard or shore. 

The cost of banking meadow varies greatly. Those 
built of mud from a ditch twelve feet wide and three 
feet deep, formerly cost $1 a linear rod ; now they cost 
about $3 per rod. The banking of Fishing Island meadow, 
Lower Penns Neck, cost $10 an acre. Another tract 
brought in, in 1866, cost $15 an acre. The first is about 
the present average cost. Along Maurice river banking 
now costs $2 a linear rod, and upwards. These estimates 
by the acre include the whole expense of cutting drains 
and water-courses, in addition to the building of banks. 
For the proper draint^e of the meadows, dit^ihes are cut 
at intervals, varying with the needs of the meadow. These 
are generally seven feet wide and two feet deep. When 
they are intended as boundaries, they must be nine feet 
wide, or no suit for trespass can be maintained. Wide 
drains with sloping eidea are found the best for securing 
complete drainage. Such meadows need constant atten- 
tion, and require annually considerable outlay of capital 
for the necessary repairs of banks and drains, and im- 
provements of thj surface. The expense of their main- 
tenance in good order, varies much with the degree of 
exposure. Generally the cost for repairs ranges from 
fifty cents to $1 an acre, yearly. The Finn's Point 
meadow costs on an average $2 an acre per year. Much 
of the expense is caused by the depredations of the musk- 
rat which burrows into and through the banks, rendering 
them peculiarly subject to breaks by high water. The 
ravages of these animals are met only at an enormous ex- 
pense every year. To avoid as much as possible inj dries 
from these pests, it is considered advisable to examine the 
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banks at freqiieat intervals, and to dig out any holes found 
in thera. This work ie expensive, as it can only go on at 
low-water. Sonne companies employ a man one day encli 
week to examine the banks and note the points needing 
immediate attention, thereby preventing breaks in the 
banks, which are bo apt to occur where the muekrat has 
been at work. Another source of danger to the banks is 
the perforations of the soldier crab or fidler. These are 
very numerous, and their borings into the bank some- 
times make it into a complete sieve, through which the 
water strains upon the meadows. Constant watching is 
required to prevent their damages. Besides these living 
enemies the meadow owner also has to contend, against 
breaks from high tides, and from settling of banks. Nearly 
all banks require occasional additions to the top caused 
by crumbling of mud, or more frequently by the settling 
of the whole bank. Where they are built upon firm 
mud, as is commonly the case along streams, the amount 
of settling is very little, bat where they cross a meadow, 
or form what is called a crois-hanlt, or run across an old 
water course, the settling is an item of much labor and 
expense. Some are known to have sunk down as much 
as ten feet in the same number of years. The cross- 
banks are more liable to settle, B^ecause of the thinness of 
firm mud covering the peaty mass beneath. Wherever 
built upon such peatv substratum, settling is inevitable, 
and continues until a solid bottom is reached. The settling 
is generally gradual, but instances are given, in which the 
bank has gone down at once out of sight. As long as 
tide-marshes are open, liable to be overflowed at high- 
water, and BO kept soaked full, they remain nearly at the 
level of high-tide ; but after banking and draining they 
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become quite dry, and the spongy mass slowly decays, 
and is consolidated, thereby causing a sinking of the 
whole surface. Tillage hastens this subsidence by open- 
ing the mass to the action of atmospheric agencies, and 
by a large annual withdrawal in tlie form of crops. From 
these causes a slow and gradual settling is effected. In 
nearly all banked meadows the difference in heights of 
the outside guard and the enclosed meadow, is very per- 
ceptible. The constant silting of fine sediment upon the 
areas outside the banks, often brings them nearly up to 
the height of the projecting bank. And after a long se- 
ries of years of cropping, the meadow settles down to 
low-water mark, and it becomes unprofitable tor further 
cultivation, on account of imperfect drainage. To remedy 
this the banks are opened at several points, and the muddy 
water allowed to enter and deposit its sediment upon the 
surface. The thickness of this deposit varies exceedingly, 
some streams depositing much more than others in the 
same time. Maurice river and Salem creek carry down 
a large amount of mud, while Alloways creek deposits a 
mere film on the surface in one season. The meadows are 
left open to tide water for a period of from live to ten 
years, according to the rapidity of deposit. A meadow 
near the citj' of Salem which has been open to the tide for 
ten years has now a mud deposit covering it to an aver- 
depth of two feet. By this covering of mud the meadows 
are raised so as to be drained with more ease, and their 
quality is much improved ; the grasses also are much more 
nutritious. This operation really covers the meadow with 
a new soil, and one of lasting fertility. Some meadows 
settle so little that they have been tilled regularly for the 
last seventy years, and it is said that on some the banks 
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have been in repair for over a century. These are excep- 
tional cases, however. To open the banks requires the 
consent of the owners of three-fourths of the included 
acres. 

Another mode of counteracting the settling, and also of 
improving the meadow, is to allow the tides to enter during 
the winter, by opening the sluices. In this way a layer 
of muddy sediment is deposited all overthe surface, which 
may vary from a mere film to twelve inches in thickness 
in one winter. The beat and most practical meadow 
managers prefer this winter flooding of their meadows, as 
an improvement and counteraction of settling. By this 
mode there is no loss of the crops for five or ten years, 
which necessarily occurs when the banks are not closed. 
Others think that flooding is altogether useless ; Hine and 
superphosphates improve them, and there is no need of a 
fresh covering of sediment. But as the subsidence is 
certain wherever there is a peaty substratum of much thick- 
ness, flooding must be adopted, or else occasional dress- 
ings of marl or upland eartli will be needed to keep up 
the height of surface above low-water mark. The fre- 
quent application of soil from the adjacent upland would 
also be a cheap and valuable amendment to these mead- 
ows, which contain an excess of vegetable matter. 

These meadows are composed of earthy or vegetable 
matter, all of which iiEia the common designation of mud. 
Blue and gr^ mud is a deposit of clayey substance, and 
ia blue when wet and grey when dry and weathered. 
Black mud is fine muck, or disintegrated vegetable mat- 
ter. Horse-dung mud or turf, ia the fibrous and peaty 
matter that constitutes the spongy part of the marsh, and 
is nothing but a net-work of grass and sedge roots. In 
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most of the meadows the blue mud rests upon the peaty 
mud. The grey mud is most abundant near the banks of 
strenma. It woi:Id seem as if the blue and grey raud de- 
posits of thia region are of recent origin ; as late as the 
aettlement of the country and clearing of the forests. 
Streams now hold in suspension a much greater amount 
of mud than when the country was covered with woods. 

The banked meadows of Salem and Cumberland are 
the very best of grazing lands, and furnish indirectly a 
vast amount of manure for the uplands. The lowest of 
them grow herds grass, which is raised for its seed. Salem 
is the great centre of the trade in this product, for our 
whole country. The average yield is about thirty bushels 
to the acre, and a common price for it is seventy-five 
cents a bushel. The stalks though not as good as hay, 
are valuable for fodder and litter. The care and expense 
of such lands is but very little, so that the crop may be 
considered a profitable one. The meadows along Maurice 
river are found suitable for the growth of timothy and 
grain and root crops, and enormous crops of these are 
grown from year to year without any manure. At Finns 
Point the yield of wheat is from thirty to forty bushels 
per acre, and of potatoes, from 150 to 200 bushels. The 
blue and grey mud soils are always good for any crop 
whatever. The black mud is not reliable for wheat, but 
Indian corn thrives on it. Lime acts like a charm on 
meadow everywhere. It is common to use it in dressings 
of 100 bushels an acre, with good effect ; and there ia one 
authentic case of 900 bushels having been used on one- 
third of an acre, and a large crop of corn being raised on 
it the same season. 

The value of the banked meadows in Salem may aver- 
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age $100 an aare, some being worth $400 or $500, and 
others considerably less. On the Cohansey and Maurice 
rivers they are much more valuable than the adjoining up- 
land, ranging in price from $50 to $200 an acre. Before they 
were banked these marshes were almost worthless. They 
yielded at the best salt grasa or sedge, which may be used 
as a coarse fodder or for packing. In Lower Alloways 
Greek, Salem county, salt marah bordering the Delaware 
is worth from $1 to $5 an acre. About Leesburg, Cum- 
berland county, it sells for from $10 to $20 an acre. The 
common opinion among meadow men is, that all marsh 
which can be made to grow herds grass can be profitably 
banked where the coat of banking does not exceed $15 
an acre. In short, all meadow or salt marsh tliat can be 
drained by open ditches, may be reclaimed with profit; 
and if it is two feet above low-water mark that is gene- 
rally practicable. Where water is quite salt, as is the 
case near the ocean or mouth of the bay, the meadow will 
need two or three years to get freshened enough to grow 
anything except salt grass. Time will, however, in nearly 
all cases after banking, bring about such a change that 
herds grass may be raised, if not timothy and the clovers. 
The great point is to get drainage ; the tides can be shut 
out no matter how high they rise. The question then is, 
how much is the marsh surface above low water ? and if 
not too low banking. is both practicable and profitable. 

The following is a tabular statement, by counties, of 
the number of acres of tide meadows, fresh and salt, in 
the State : 

Counties. Number of Aores. 

Bergen 11,910 

Hudson 12,896 
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CouDtiei. Number of Aorei. 

Essex 4,282 

Union, 4,446 

Middlesex 7,335 

Monmouth, 5,958 

Ocean, 31,155 

Burlington, 25,429 

Atlantic 38,003 

Cape May 58,824 

Oumberland, 51,078 

Salem 28.602 

GlouceBt.-r 9,958 

Camden 3,652 

Mercer, 1,946 

Total. 295,474 

Of tbis great extent of marsh, only about 20,000 acres 
are inclosed by dykes, nearly all of which is along Dela- 
ware river and bay. The remaininp 270,000 acres are atill 
comparatively unimproved, and worthless for real agri- 
cultural purposes. 

There are many of the salt marshes which contain too 
little earthy matter to be very solid, and the tide-water 
which flows over them is so free of sediment, that noae 
is deposited. When the improvemeat of these is under- 
taken they will be found to sink to low-water mark very 
soon, and if the drainage is continued it can only be done 
by pumping, or otherwise lifting the water above tide- 
level, a work which has not been done in this country, 
but wliich experience in foreign countries shows to be 
both practicable and profitable. Holland, which has an 
area of near 12,000 square miles, has between 0,000 and 
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8,000 square milea of its surface iuctuded within banks or 
dykes, and it is kept dry enoagh for cultivation by raising 
all the water that gets on it from rain, springs and leak- 
age, by pumps, to the height of five, ten, fifteen and in 
some extreme cases twenty-two feet. The land thus 
reclaimed is among the most pTodactive in the world. 
The course of improvement began there just as it is be- 
ginning here. At first the marshes were dyked in, and 
drained by sluices, but as they sank away, it was found 
necessary to continue the work by draining the water 
down to a lower level, and then raising it in pimps by 
the force of wind, and so allowing the bettling to go on 
until the marshes bad become solid ground. In addition 
to the marshes, they have drained in the same way ninety 
lakes, the last of which, Harlem Lake, covered an area of 
45,000 acres, and was, on the average, over twelve feet 
deep. This immense work required the raising of 1 ,000,- 
000,000 tons of water, which was done in about four 
years, at a cost of $3,592,537, or not far from $80 an 
acre. The first sales of land in it brought $100 an acre, 
and it is expected that the whole amount of sales will 
equal the original cost. The annual drainage will require 
the raising of 54,000,000 tons of water. 

On the north and northeast sides of England, there are 
immense tracts of reclaimed lands. The " Great Bedford 
Level," includes an area of 680,000 acies of the best land 
in England, which has been converted by drainage from a 
dreary waste into a fruitful plain. These lands are too 
low to be drained by sluices at low-water, and resort is 
bad to pumps, driven formerly by wind-mills, but now 
chiefly by steam. The drainage is done effectually, and 
tiie power required to do it has been carefully calculated. 
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The raiQ fall there is twenty-six inches a year, or a little 
more than two inches a month. This is 7,260 cabic 
feet on an acre, and can he raised ten feet high in two 
hours and ten minutes by the power of one horse, or one 
horse power engine would drain 332 acres. Coleman says 
" that two steam engines, one of sixty and the other of 
eighty horse power, are effectual to the draining of 40,- 
000 acres of what is called the Deeping Fen. The upper 
part of these lands, which are thus drained, was peat 
meadow, the lower part was salt marsh. These lands are 
now in the highest degree productive, yielding fine crops 
of wheat, oats, potatoes and swedes, besides furnishing 
the very best of pasturage and hay lands. There ia found 
to be a difference in the qualities o{ the grass ; the lowest 
lands are fed with sheep, and the highest with cattle. 
Barley is not cultivated on these lands, but besides the 
crops above mentioned, mustard, wood and chicory are 
extensively cultivated. Four crops of wheat in succession 
have been taken from these lands without manure. As 
the last crop was less than the former, the land was then 
laid down to grass. The rent of these lands is $8.55 and 
$9.00 per acre, hut this must be considered as a moderate 
rent for lands so valuable. By means of these steam en- 
gines, the water is kept down to the required level. It is 
not found necessary to work them at all times, and the 
power is sufficient for any extraordinary emergency. 

"A tract of about 6,000 acres in Nottingham shire, on 
the Northern boundary of this county, called The Gwra, 
has been drained in a similar way. The general impres- 
sion is that the sea once flowed over this territory. Half 
a century ago this morass was first attempted to be brought 
. into cultivation. At that time it was absolutely a bog. 
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-and DO horse could be used in ploughing it. The first at- 
tempts at draining it were not succesaful. In 1828 a 
Bteam engine of forty horse power was erected at a cost 
of $30,000 for lifting the water by a wheel. The engine 
is placed upon the main drain, at about three-quarters of 
a mile from the river Trent, into which the drainage of 
these Carre empties itself; but uufortunately when high 
tide flowed up that river, there v/ta frequent interruption 
to the drainage from the water in the river being higher 
than that in the drain, and it would have flowed in upon 
the Carrs had not flood gates prevented it. By placing 
the engine at acme distance from the Treat, a reservoir 
was then formed in the main drain, within that space 
planked by high banks, and so by lifting the water into 
this reservoir to a higher level than the Trent, it is en- 
abled to fall into that river at all times. 

" The wheel for lifting the water revolves between two 
stone walls, in a space about twenty-seven inches wide, 
through which the whole of the water is driven. The 
wheel itself is formed of caet metal sides, with wooden 
paddles between, placed ingeniously at a certain angle, 
which enables the wheel to lift the water above its own 
centre ; thus a wheel of thirty-three feet diameter creates 
an artificial drainage equal to more than its radius of six- 
teen and a half feet. Flood gates are again placed im- 
mediately before the wheel, to prevent the water coming 
back on the wheel ceasing to revolve. Absolute command 
of the water is now effected, and a provision has been 
made of incalculable value to the occupiers of these Carrs, 
by introducing during the summer months, water from the 
adjoining river Idle, as a supply for the stock. The total 
cost of two engines for the purpose of this drainage, has 
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been little Usb tban $60,000 dollars, and the annii.al ex- 
penditure of working the engines and cleansing the drains 
is from sixty-seven to ninety cents an acre." 

Our marsh lands are as susceptible of improvement, 
and 88 productive when in cultivation, as those of England 
or Holland — «nd they are so near the great iiiarketa of 
our country that their improvement is a matter of necessity. 

It would undoubtedly cost more labor to drain our mar- 
shes by pumping, than it doea in England or Holland. 
Our annual fall of rain in New Jersey averages forty-five 
inches in depth, with an extreme variation, in different 
years, of nine or ten inches above or below the average. 
The annual rain-fall on the east coast of England averages 
twenty-aix inches, and that of Holland thirty inches a 
year. These figures will enable any one who may desire 
to compute the amount of work needed to drain an acre, 
and to estimate its cost. 

The New Jersey Land Reclamation Company have pur- 
chased and inclosed with a dike, the whole tongue of marsh 
at the head of Newark Bay between the Paasaic and 
Hackensack rivers, and extending up from the Bay to Saw 
Mill Creek, covering an area of 6000 acres. The tide is 
now effectually shut out, and the water in the ditches 
stands very nearly down to low water mart. To protect 
the bank from the ravines of muskrats they put in it a 
core of thin cast-iron plates, which reach from a foot and 
a half above the surface to three and a half feet belcw. 
They have faced the exposed parts of die bank with 
stone, are cutting out apd opening the ditches and 
drains, and have already plowed several hundred acres. 
The energy with which the company is prosecuting this 
enterprise is in the highest degree commendable, and the 
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Eticcessful prosecatioD and completion of such a work in 
this place will do more for such improvemeaU than it 
could anywher*} else on tte continent. They richly de- 
serve all the advantages their admirably selected location 
can give them. 

The cost of building dikes is likely to be materially 
leeaened by the use of labor-saving machinery. Several 
banks have been built in Salem county within the last 
year or two, by the use of a steam dredging machine. It 
does work at a very moderate price, and in the place 
where I saw it operating, which was on the bank of Salem 
creek, in Lower Penna Neck, on Mr. Howard Sinnick- 
son's meadow, it was doing work wbicb could not have 
been done at all by hand labor, and was building a sub- 
stantial bank at a cost not greater than that of any other 
good bank. 

The success which has followed the banking of meadows 
in West Jersey, and the little progress made in such work 
in East Jersey, has led to the inquiry whether there ia 
any reason for this difference on account of difiFerence in 
the condition or quality of the marshes on the two sides 
of the State. To answer this inquiry, Edward A. Bowser, 
a competent surveyor and observer, was sent to eourd, 
Burvty, and note the peculiarities of material iu the mar- 
shes along the Haukenaack and Passaic rivers and Newark 
Bay, and then for the comparison, to do a like work upon 
the banked meadows along the Delaware and its branches 
in Salem county. This survey has been completed, 
and maps of the marshes and meadows have been drawn 
out by Mr. Bowser. His report to me upon the subject 
is inserted here, and his maps are appended. I need only 
say in regard to it that the difficulties encountered in 
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Salem have been much greater thaa neecl be expected in 
t'ue marshes of Eaet Jersey, and that the quality of ma- 
terial for soil does not appear to be any better. 

M^xrrt on the. I^ Marsh on Newark Bay, and the Pas- 
saic and ITackeneack Rivera. 

" The accompanying map of the above named marsh 
represents the natureoi the surface material and ifca depth. 
The sounding was done with a slender iron rod, in the 
months' of September and October, when the marah was 
tolerably dry. In most places the material was very firm, 
requiring all the strength of one man, and sometimes of 
two, to put the rod down to the bottom. Especially was 
this the case where the material was blue clay or mud. 

On the map the small figures denote the depths of the 
soundings down to a firm gravel, or sand bottom. The 
short, straight, horizontal lijtea represent blue clay ; the 
curved lines represent peat or muck, which is simply peat 
or vegetable matter more or less decomposed ; a mixture 
of straight and curved lines represent blue clay and peat, 
sometimes mixed, and at other times one overlying the 
other. The other signq used are explained on the maps. 

By referring to the map it will be seen that the marsh 
between Elizabeth and Newark is mostly blue mud (clay) 
varying from seven to sixteen feet deep. The bottom is 
firm gravel. Near the upland, for along distance, the clay 
is mixed with peat, and in some places as the Central rail- 
road and near the New Jersey railroad on the northern 
edge of the marsh, it is all peat. The soundings in 
the peat and clay vary between three and eight feet. 

Between the Passaic and Hackeasack rivers, and south 
of the Morris canal, it is all blue clay and very firm, vary- 
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ing between eight and eighteen feet deep. It has a bottom 
of gravel. 

Between the Morris canal and the New Jersey railroad, 
the map shows that on the Passaic side it is all blue clay, 
while on the Hackensack river it is blue clay and peat 
mixed, and up near the railroad and intermediate between 
the rivers, is the southern edge of an extensive cedar 
swamp. This blue clay ia eighteen feet deep in some 
places, while the clay and peat mixed is not over twelve 
feet deep. Near the meeting of the railroad and the 
Hackensack nver it is all c^y again, and continues on up 
beyond the Morris and Essex railroad, varying from twelve 
to upwards of twenty-four feet deep. 

North of the New Jersey railroad ia a cedar swamp 
bottom, which extends from the Eackenaack river to the 
upland, on both aides of the Belleville turnpike, and a 
narrow strip runs north nearly to Berry's creek. In this 
swamp the stumps in many places are so thick that it is 
difficult to run a rod down. The soundings vary from 
three to eight feet, with a sandy bottom. On the edge 
of this swamp the material is clay and peat, mixed, which 
on the west side extends to the upland, and a little north 
of the New York and Erie railway. Between this cedar 
swamp and the Hackensack river it is blue clay, in some 
places twenty-three feet deep, and extends, with the ex- 
ception of a little cedar swamp near the upland and the 
Paterson plank road, up to Hackensack city. 

On the eaat side of the Hackensack river, with the ex- 
ception of a small area just north of the Paterson plank 
road, and near the Northern railroad, which is clay and 
peat mixed, it ia all blue clay, very firm, and in some 
places over twenty-four feet deep. 
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The marsh bounded by the Morris canal, Hackeneack 
river. Saw Mill creek, and the upland on the west, ia diked 
in. This takes in most of the cedar swamps. All'tho 
rest of this tract of marsh is out to the tide. 

Report on the Marak on the Delaware, in Salem Qovnty. 

The map of the marsh on the Delaware river and Salera, 
AUoways, Hope and Btowe creeks, represents the nature 
and il^th of the surface material, the markings used being 
the same as those on the map of the Newark marshes. 

The map shows that on Balem cr^ek there is much more 
blue clay than peat. In many places the two are mixed, 
sometimes there will be a few feet of clay on the surface, 
while all under it is peat. This ia the case on Fisher's 
Island, which has lately been diked in. On the surface 
is blue clay, about four feet deep, after this it ia peat, and 
Id many places over thirty-six feet deep. In some places 
on 8alein creek soundings fifty feet in depth failed to strike 
bottom. 

On the Delaware river, north of Salem creek, the clay 
and peat surfaces are in patches, the latter much exceed- 
ing the former in area. The marsh is not so deep as on 
Saleuj creek. On the Delaware river, between Elsinboro' 
Point and Alloways creek, the marsh is mostly peat, and 
varies from four to sixteen feet deep. 

On Alloways creek the material is clay towards the 
head of the creek, and clay and peat mixed towards the 
mouth, and varying from eleven to thirty feet deep. On 
Btowe creek the material is mostly clay and peat mixed, 
in many places over thirty-seven feet deep. On Hope [ 
creek the material is either peat alone or peat mixed with 
clay, the depth varying between five and twenty feet. I 
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It is exceediDgly difficult to describe localities, on a 
plain like the marBh, on either of tbese maps. A reference 
to the figured depths, and the conventioual markings on 
thft maps, will give a clearer idea of their features and 
substance, than any description in words can possibly 
convey." 

It should be observed that these maps, besides pre- 
senting a coraparison between the marshes on the Del- 
aware and those on Newark Bay, also furnish important 
information upon which to base plans for their recla- 
mation, and by showing the material of which they are 
composed, they show the culture to which they are adapt- 
ed, and the treatment they need to make them productive 
for general farm culture. It is an easy matter to make 
the blue clay deposits into the richest of farm lands as 
soon aB they are well drained, but the peaty soils require 
much more skill and labor to bring them into the beet 
state of cultivation. 

The Wet Lands on the Paaaaic River and its Branchet, 
the jRockaway and Wkippany, above Little FaUa. 

The country inclosed between the Highland range of 
mountains, and the curved trap ridges called the First 
and Second Mountains, being a part of the counties of 
Somerset, Union, Morris and Essex, is not well drained. 
The Passaic river, with its branches, flows across the dis- 
trict in crooked channels and with sluggish current, and 
finally escapes from the basin by falling over a depression 
.Q the Second Mountain at Little Falls. The rocky sub- 
stance of the Mount forms a natural dam, which eflfect- 
ually holds the river in check, 80 flat is the valley that 
m freshets the river, which is thus dammed, overflows ite 



I, Google 



42 REPORT OF THE STATE GEOLOGIST. 

banks for more than twenty miles up the stream, and lay 
thousands of acres of land under water. The current ir 
the river is 80 feeble that the freshets subside with ex 
treme slowness, and it has frequently been the case tha 
the entire crop on these flowed lands has been lost, and th 
acumulation of stagnant water has caused fever and agu 
to become severe and wide-spread. The damages fron 
spoiled crops, loss of labor, injury to stock, Ac, could no 
have been less than $100,000 in 1867. The occupant 
of the land in this district have been contending wit] 
this difficulty ever since the country was settled ; th 
channels of the streams have been cleared of obstructionE 
ditches have been dug across the flat grounds, large ex 
penditures of time and money have been ma.de. But i' 
has not been at all alleviated. It is to-day worse than i 
was fifty years ago. 

The water power at Little Palls has been part used fo' 
many years. A log on the reef, or a light wooden dan 
below which raised the water to near the level of th 
reef, has sufficed to turn the water off to the mill. Dur 
ing the present year a substantial stone dam has replacei 
the former wooden one. The owners of the flowed land 
have always looked upon this dam with a jealous ey( 
lest it might in some way increase the trouble the ret . 
itself gave them. 

The lack of drainage, and the losses attending it, arc 
apparent; the damage to public health is proved by th 
mournful experience of many, and the great importance t 
the State of having this beautiful valley fitted to receiv . ' 
those who would delight to make it their home, if its se [ 
lubrity were established, is becoming plainer every day. I 
view of these facts, and desiring to carry our work to prac 
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tical ends, I have bad levels run and soundings made along 
the Paseaic from Little Falls to Chatham, and up the 
Rockaway and Whippany to the end of the flat grounds. 
The results of the survey are put down in the accom- 
panying detailed map, profile and statement of distances, 
levels, and depths of water, as they were taken by Mr. 
Bowser. He says " the heights along the swrface were 
found by leveling from the benches established by Q«o. 
W. Howell, 0. E., in 1868. The position of the hottmn 
was determined by sounding in the channels of the rivers, 
and subtracting the depths from the heights of the sur- 
face. In the table the top of Beatty'a Dam, at Little 
Falls, is the datum plane. The heights of the points 
both along the surface and tho bottom of the river, are 
measured from this plane ; those points which are below 
the level of the dam having a minus { — ) sign before the 
numbers. 

By an examination of this table, as well as by an in- 
spection of the profile, it will be seen : 

1st. That the bed of the Passaic, from Little Falls up 
to Horae Neck Bridge, which is 9^ miles, is almost all 
below the level of the dam. Even in the dryest season 
the water in this part of the river must stand in many 
places eight, ten and even twelve feet deep, as there is no 
way for it to escape, except by evaporation, the bed of 
the river being so much below the level of the dam. 

2nd. That the top of the reef 347 yards above the dam 
is twenty inches lower than the top of the dam ; and the 
reef alone would dam the water nearly back to Horse 
Neck Bridge, making it six and eight feet deep in many 
places. 

3rd. That tbe bar of boulders and earth at Two Bridges 
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being but two-tenths of a foot below the top of the dam 
must be a great obBtructioD. Even if the dam and tb 
trap reef were both taken away, tbia bar would dam tbi 
water back to Horee Neck Bridge, making it several fee 
deep. All the work of throwing trees and roots outo 
the river between Two Bridges and Horse Neck Bridgt 
while these obstructions remain below, is so much tJnK 
and labor lost. One might as well throw trees and etons 
out of a mill-pond to make the water run, while there i 
a good ti^ht dam backing it up. 

4th. That from the bed of the river at Lower Chatiiai 
Bridge to the top of Beatty's Dam, distant tweutj-om 
and three-quarter miles, there is a fall of only 6 ^ feet, i 
less than thr** and-a-half inches per mile. If this botton 
slope fnm tliis bridge to the top of the dam were urn- 
form, tills fall would do very well for a large river lib 
the Mississippi, but for a small stream like the Passaici 
would give but a very sluggish current. A fall of tbw 
and-a-half inches per mile will give the Mississippi, dow 
towards its mouth, a velocity of over six feet a seconc 
whereas the same fall would not make the Passaic, abov 
Little Palls, run one foot a second. 

By applying the New Formula deduced by Captai^ 
Humphrey and Lieutenant Abbott in their investigation! 
on the Mississippi— ~a formula applicable to the sinalles 
streams and the largest rivers — by applying this formula t 
the|Fas8aic, we find that a fall of seven and a half inches pe 
mile will give it a velocity between one and a half aoi 
two feet a second, even with the present very crookei 
channel. This fall can be obtained by cutting the dan 
down seven feet. The trap reef will have to be cut doff' 
five and three-tenths feet. A small reef sixteen yapi 
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qbove the dam will require loweriog three and a half feet. 
From this point, up the river to Chatham, the present 
river bottom is low enough for the increased slope, with 
the exception of the bar at Two Bridges, and some insig- 
nificant bars at one or two other places ; and the scour- 
ing action of the water, if the current were increased 
would probably soon regulate these. 

A reference to the profile shows the new or proposed 
grade with a fall of seven and a half inches per mile — and ■ 
it is seen that the present bed of the Whippany is above 
this, BO that a small amount of work upon it would give 
a fall of from one and a half to two feet per mile, which 
will be sufficient to drain the adjacent lands as deep as is 
desirable." 

There are many curioos and interesting facts regarding 
this stream, and its deep channel, and the influence of 
obstructions in it — ^but it is not desirable to draw atten- 
tion from the main point which is that /or any effective 
sysiem of dramage for this valley the Jirat step ia to re- 
move the obetruciions at lAttle FcJla. Anything abort 
of this will be incomplete, and temporary in its effect. 

The advantages to be gained are very great. There 
are 11,400 acres in the townships of Caldwell, Livings- 
ton, Hanover and Chatham which are liable to be dam- 
aped by freshets, and there is an area of seventy-five 
square miles, or nearly 50,000 acres which is more or less 
affected by this insufficient drainage, and caused to be of 
questionable salubrity. It would be a small estimate to 
put an additional value of ten dollars an acre upon this 
whole valley on account of this improvement, if the land 
were to be used for farming purposes only, but when it is 
considered that the land is located within an hours ride of 
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Kew York City, and can be made most deBirable for tlL 
homes of men doing buaineSB in the city, its additional valut' 
muat be greatly increaaed. Neither does it follow, if thii 
improvement is carried out that the water-power at Littit 
Falls must be all destroyed ; or the benefits which corns 
&om SQch an important manufacturing village be lost, 
Of the thirty-four feet fall, only the upper fourteen feel 
are used, and then but half of the water which flows in 
the atieara. Under these circumstances it is surely posai- 
ble to preserve the valuable rnill-privilegeB of the Fall; 



and yet make this needed 

The valley of the Passai 
faring from obstructed drai 



improvement. 

lie above Chatham, is also suf 
linage, and very great injury if 
being done both to agriculture and to public health ic 
consequence. The Great Bwamp in Monis and Passaic 
townships is almost a waste from the same cause — and 
like the others, its improvement would bring a large ad- 
dition of taxable property to the state, and be of benefit 
to the community. 

Tbe people of Orange county, in New York, have mad? 
a vigorous attempt to remove the obstructions in the Wall- 
kill, at the lower end of the Drowned Lands. The suc- 
cessful accomplishment of this work will be very benefi- 
cial to a large body of land owners in Bussex county, and 
it is to be hop«?d that it will be effectually carried out. 

There is a much needed improvement of the same kind 
to be made in draining the Long Meadow on the Pequest, 
in Warren county. 

The agricultural wealth of the State, as well as the 
health of our town ana suburban districts, is so largely 
dependent on thorough drainage that it seems appropriate 
to copy here the conclusions upon this subject which weie 
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long since settled by the British Board of Health, and 
which are now everywhere accepted and are copied in all 
in all our books apon drainage. 

The following are the chief agricultural advantages of 
land drainage to individual occupiers or owners : 

"1. By removing that eiceaa of moisture which pre- 
vents the permeation of the soil by air, and obstructs the 
free assimilation of nourishing matter by the plants. 

" 2. By facilitating the absorption of manure by the 
soil, and so diminisbing its loss by surface evaporation and 
by being washed away during heavy rains. 

" 3, By preventing the lowering of the temperature and 
the chilling of the vegetation, diminishing the effect of 
solar warmth not on the surface merely, but at the depth 
occupied by the roots of plants, 

" 4. By removing obstructions to the free working of the 
land, arising from the surface being at certain tiraea from 
excess of moisture, too soft to be worked upon, and liable 
to be poached by cattle. 

" 5. By preventing injuries to cattle or other stock, cor- 
responding to the effects produced on human beings by 
marsh miasma, chills, and colds, inducing a general low 
state of health, and in extreme cases the rot or typhus. 

"6. By diminishing damp at the foundations of houses, 
cattle sheds, and farm steadings, which causes their decay 
and dilapidation as well as discon^fort and disease to in- 
mates and cattle." 

" The sanitary interests, also, of a locality urgently de- 
mand attention to the drainage of its land ; for excess of 
moisture most powerfully influences the local climate, 
both ae to dryness and temperature, as shown in the re- 
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port of the Metropolitan Sanitary Oommissioaers, under 
the follcwiDg heads : 

"1. Excess of moisture, even on lands not evidently 
wet, is a cause of fogs and damps. 

"2. Dampness serves aa the medium of conveyance 
for any decomposiDg matter that may be evolved, and 
adds to the injurioua effects of such matter in the air; in 
other words, the excess of moisture may be said to in- 
crease or aggravate atmospheric impurity. 

" 3. The evaporation of the surplus moisture lowers 
temperature, produces chills, and creates or aggravate 
the sudden and injurious changes or fluctuations of tem- 
perature, by which health is injured. 

"Note. — A. farmer being asked the effect on tempera- 
ture of some new drainage works, replied that all he 
knew was, that before the drainage he could never go out 
at night without a great-coat, and that now he could, bo 
that he considered it made the difference of a great-coat 
to him." 

The outlet for drainage water is a moat essential part 
of any system of works, and being generally outside the 
lands to be drained, ia a matter of difficult adjustment, 
in apportioning its expense. The difficulties, however, 
should not hinder their being made, for, quoting agaia 
from the same authority : " Whatever amount of money 
may be spent for relief by drainage, or however skillfully 
drainage works may be constructed, the money and the 
labor will be thrown away, unless the natural outfall be 
kept clear, or unless an appropriate artificial outfall be 
provided and kept open." 

I would respectfully suggest to this Board that their 
influence could be usefully exerted in procuring such 
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legislation as would make these improvemente effectually, 
and without being burdensome. 

III. ON THE SOILS OF THE STATE, AC. 

A beginning has been made upon this subject. A large 
collection of soils from different parte of the State has 
already been selected. It is, however, only the beginning 
of what is needed. By continuing to collect, analyse, 
and describe soils, we shall finally get together material 
which will make a classification of our soils possible, 
and enable us to present principlea which must influence 
the piuctice of tillage. The soils have a general re- 
semblance in composition, to the rocks which underlie 
them, and as the rocks extend in belts, across the State 
from northeast to southwest, the various classes of soils 
must also lie in the same way. And if a whole belt of 
soil has the same general character and composition, it 
necessarily follows that all parts of it are adapted to the 
same management, and that the same principles of till- 
age and fertilization should be used throughout the whole. 
When general principles like these can be established 
and brought to the knowledge of the great body of 
farmers, then their united efforts will be intelligently di- 
rected, and the methods of a sound practice regulated and 
put in operation. There has heretofore been little profit 
derived from the analysis of soils, but it does not follow 
that it must be so in the future. There has been a lack 
of scientific knowledge, to rightly interpret the results of 
analysis, but this wilt be met when the attention of whole 
communities is drawn to the same points. 

An application of these statements may be seen in tie 
soils of the valleys in which magnesian liTnestone is the 
4 
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underlying rock. Soils and Bubsoite to the number of 
twenty Bpecimens have been selected from various parts 
of these valleys in Sussex and Warren, and in Pennsyl- 
vania from the New Jersey boundary southwest to Leba- 
non. The following table gives in the first column the 
average of ten soils, and in the second column the aver- 
age of ten subsoils. 

Atiah/ses. 



Silica 


67.88 


65.31 


Per-oxide of iron, 


4.57 


8.11 


Alumina, 


12.88 


13.10 


Oxide of Manganese, 


.44 


.37 


Lime, 


.96 


.59 


Magnesia, 


1.47 


1.34 


Potash, . 


2.90 


3.87 


Soda, 


.43 


.69 


Phosphoric Acid, . 


.78 


.80 


Sulphuric acid. 


.03 


.04 


Organic Matter, . 


6.61 


3.72 


Water, . 


1.61 


1.70 



100.56 



99.6i 



These Boile have beea noted for their fertility, and have 
been cultivated ever since the first settlement of the 
country. They are specially adapted to the growth of 
wheat, and have always yielded good crops even under 
the worst of management. The analysis shows that they 
contain an abundance of all the essential elements of 
fertile soils ; the phoaf^oric acid, potash, lime, magnesia, 
and sulphuric acid. The practice of farmers is to enrich 
these soils hy the addition of lime, and by raising clover. 
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It is not thought profitable to keep any stock upon it ex- 
cept sufficient teams to do the work. Plaos to increase 
the supplies of barn-yard manure, like those pursued in 
less favored soils, are uot thought necesBary. Lime causes 
the mineral ingredients to become soluble, and clover 
supplies the elements of ammonia. With analyses like 
these, the intelligent farmer is prepared to lay out his 
plans for farm management. He knows that he need not 
buy manure ; his attention must be directed to the best 
tillageandcroppiQgtobriQgout what ia already in the soil. 

IV. IRON OEES. 

The mining of magnetic iron ore is earned on to about 
the same extent as in former years, and there is a reason^ 
able prospect that the rich mines now worked will con- 
tinue to meet the large drafts made upon them for many 
years to come. The demand for ores is large, and the 
stimulus to renewed efforts after new mines is great. 
The veins which were discovered two or three years ago, 
near Chester, Morris county, are stilt being worked, and 
further explorations made, with encouraging results. 

The annual supply of magnetic iron ore from the mines 
could be largely increased, if there were some cheap and 
easy mode of removing sulphur from the ores. There are 
many veins and parts of veins of ore which contain a 
small percentage of sulphur, and for this reason are con- 
sidered worthless. The common method of roasting sul- 
phurous ores drives off a very little sulphur, bat not 
enongh to make the very large quaotity of ore now in re- 
jected mines suitable for the forge or furnace. Mr. A. 8. 
Hewitt's Exposition Report On the Production of Iron 
cmd Steel states that " In the preparation of ore for the 
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blast furaace, Swed«D exhibits tiie model of a roastiog 
furoace inveoted by Mr. E. WeetmaD, and which wae 
adopted, in the first place, at Dannemora works, and siace 
generally introdaced at the other iron works in Sweden. 
It consists of a vertical furnace, which is heated by a por- 
tion of the gas drawn from the blast furnaces themeelveB, 
and introduced at the bottom of the roasting furnace 
through suitable flues, by the aid of natural draught. 
The temperature in the furnace is carried to such a degree 
as to soften the ore, and drive off the sulphuric acid 
arising from the oxidation of a portion of the sulphur, 
disengaged, by a distillation of a lower temperature, from 
the pyrites which may be mixed with the ore ; a portion, 
moreover, of the sulphur is oxidized by the oxygen of the 
ore. Ore thus roasted, however dense when charged into 
the roasting furnace, is discharged at the bottom quite 
porous, like a sponge, and almost entirely free from sul- 
phur, if it do not contain more than four per cent, in its 
natural state. With ore so roasted, and which presents 
an entirely different appearance from ore pre[»red ia a 
common kiln, the statement is not surprising that the 
blast furnace runs with far greater regularity, and with 
much less consumption of fuel. The introduction of thie 
roastiilg furnace will be of great value when magnetic 
ores are smelted with charcoal. It is highly probable 
that even in furnaces fed by mineral coal, it will bring 
into economic use a great variety of ore now rejected on 
account of its sulphur. 80 important did this furnace ap- 
pear, that the writer at once engaged a Swedish engineer 
to proceed to America, and erect a furnace at Ringwood, 
in New Jersey. The furnace was built and tried, and its 
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performance is more thaa eqaal to the promise. It can be 
examined b^ the public at any time. 

" Besides ecoDomizing coal, the Westman furnace, in 
connection with other improvements resulting from a 
more accurate knowledge of the theory of the blast fur- 
nace, and a careful study of its operation, has greatly in- 
creased the weekly product of the charcoal furnaces in 
Sweden. The general dimensioDa of the blast furnaces 
are from eight tn nine feet across the boshes, and from 
forty to fifty feet in height. The average product of these 
furnaces, driven with a blast heated to 150° or 200° cen- 
tigrade, is about seventy-five tons per week, which is 
nearly double the product made a few years since, and 
now made in the United States from the same class of 
magnetic ores, which must be carefully distinguished from 
the brown hematites of Connecticut and the per-oxides of 
Lake Superior. The charging of the furnace, in particu- 
lar, is most carefully attended to ; absolute uniformity in 
the size of the pieces of ore is insisted upon, and the 
charge is distributed over the furnace by a shovel, in 
vbich it is first weighed, and then run on a suspended 
railway to the tunnel head of the furnace, which is never 
closed. The most intelligent engineers expressed the 
opinion that the famaces would give better results if 
made larger; but as they are, 100 pounds of cast iron 
are produced with ninety pounds of charcoal, which is as 
near as possible at the rate of 112 bushels to the ton." 

The introduction of improvements like these, in our 
iEX>n works, would bring into use thousands of tons of oro 
that are now considered worthless. It would, also increase 
the manufacture of charcoal iron, which is so necessary 
for the production of the beat qualities of steel. The 



b.GoogIc 



54 REPORT OF THE STATE GEOLOGIST. 

charcoal blast furnaces now ia common use require 2O0 
bushels of charcoal for each ton of iron made from mag- 
netic ore. 

Hematite ores have been much sought afler in our State, 
for the purpose of mixing with the richer magnetic ores, 
mixed ores working much more freely in the blast furnace 
than the magnetic ores alone. A large amount of these 
ores is taken from various localities in the valleys where 
magnesian limestone is found, for the Pennsylvania blast 
furnaces. This limestone occurs in great abundance in !N^ew 
Jersey. All the limestone valleys southeast of the Blue 
mountain, in Sussex and Warren counties, are underlaid 
by this variety of rock Heretofore very little hematite 
has been found in the State. The Edsall and Pochuck 
mines, near Hamburg, have been the most productive, 
and some small workings have been carried on at various 
places along the Musconetcong and Pohatcong creeks. In 
the summer of 1868 a deposit of hematite was found on 
the &rm of Thomas Shields, near Beattystown, Warren 
county. Some of the ore was taken out, tried, and found 
to be of good quality. Buring the present season about 
eight hundred tons of the ore have been sent to market ; 
trial pits have been sunk over an area of several acres, 
ore was found in all of them, and a steam engine and ap- 
pliances for raising and washing the ore have been put up 
on the ground. The workings show a large body of good 
ore, and there is no question that this mine will yield an 
abundant supply for many years to come. 

The success which has attended this enterprise has en- 
couraged others in these valleys to search for similar ore, 
and there is a reasonable prospect of its being found, in 
many places. The search for this ore should be limited 
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to the limeatone valleys. It is not magDetic and the 
compass cannot he used in searching for it. Its surface, 
indications are found in little fragments of the ore scat- 
tered on and through the soil, and in an occasional boulder 
of the ore. The ^Jial proof of ore being in any place, is, 
of course, by digging down through the earth until the 
ore, or solid rock is found. No blasting of rock is needed. 
Leslie, in his Iron Manufacturers' Guide ; p. 570, say8 : 
" Aaiong the ciicumstances which usually indicate an 
abundance of the limestone ore beneath the soil, it should 
be mentioned that one of the most essential is a consider- 
able thickness in the deposit of ferruginous loam, clay, 
or other earthy matter, resting on the strata. This will, 
of course, be marked by a corresponding evenness of the 
surface ; for when the beds of limestone are naked of soil 
in many placeS; the covering of earth, which must contain 
the ore, can nowhere be deep. Another very necessary 
condition ia, that the earth overlying the recks should 
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tate the search. Those wishing Bpecimena examiDed are in- 
vited to aend them to the office of the Geological Sarvey 
at "Sew Brunswick ; with as full an accouDt as possible of 
them and their locatioD. 

V. FIRE AHD POTTBES' CLAYS. 

The rich deposits of Fire Clay at Woodbridge, South 
Amboy and Trenton, are gradually growing in reputation. 
They are purer and richer than the foreign clays, yet they 
have been sold at less than a quarter of the price which 
those bring. They stand fire better than any imported 
clays, yet 6re clays and fire bricks are brought in and soldat 
prices far above those aaked for our own. There are differ- 
ences in the modes of working different clays, and it is pro- 
bably owing to the want of skill in managing ours that has 
kept them from being estimated at their true value. 
Heretofore all the clay used in making the melting pots 
for glass-houaee, was brought, either from Europe, or from 
the vicinity of St. Louis, in Missouri. Nearly two yeara 
Ago, at the request of Wm. B. Dixon, of Woodbridge, 
we called the attention of several glass manufacturers to 
the excellent qualities of these clays, urging that they 
would answer for the glass-house pots and furnaces, when 
properly worked, and that a great saving could be effected 
by using them. A letter has lately been received from 
Whitall, Tatum A Co., of the Phcenix Glass Works at 
Millville, in which they say they have been using Mr. 
Diion's Woodbridge clay, more or less, for about two 
years, " in furnace work and in pots for making glass. It 
appears to ns, after this trial, fully equal to Missouri or 
Gflrman clay, and we think this discovery will lead to 
sales of $50,000 a year of this clay, instead of importa- 
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tions from Germany or Englaod, or freighting from Mis- 
souri." 

This result is a source of great satisfaction to me, for 
these fine clays have heretofore been waited on objects 
which could just as well have been made from inferior 
olays, and the most accessible localities were being ex- 
hausted before the rare qualities of the material were at 
all underetood. It is to be hoped that our manufacturers 
will soon bring the requisite skill and intelligence to bear 
in turning these clays to the best account. 

Clay suitable for porcelain, fine and common pottery, 
paper facing, alum, fire brick, glass-pots, crucibles, atone 
ware, sewer pipes, Ac., can be found in any quantity ; 
and the poorer clay makes the strongest brick and drain 
pipe that come into market. The belt of country in 
which these materials is deposited, is admirably located 
for a great business, and the potteries, fire brick factories, 
&c. , at Trenton, Woodbridge and Amboy show only a frac- 
tion of what this business will be in a few years. 
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GEO. H. COOK, 

State Geoh 

RUTGEBS OoLLKtiK, j 
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REPORT. 



1 )iipinff tlio year which has just doaetl : 

Edwin II, liogardiis, the chemist of the Survey, hiw been fiilK" 
(leeiipied with tlic analysis of soils, oi-es and marls, and otliei- 
fertilizers, llii^ work lias extended throiigli the whole j-ear. 

Prof, Edward A. Bowser, Civil Engineer, has surveyed the 
Paesaie River from Milliitgtoii to Chatham, ami the Pequest 
River thronf^h the (treat Meadows, and has prepared ]ti'ofiles 
and majw of rliem. He wn-; em])loycd only a part of the 
year. 

In accordance with ii plan submitted to tlie Uoard of Man- 
agers and approved by them. I have spent between four and 
five months of the last year in a visit to the Drained Lands 
of England and Holland, in examining some of the most 
noted of the Swedish, German and English Iron Mines, and 
in studying the eondition of Agrienltnre in the different coini- 
tries visited. 

• 

I'CBMC.VTIOXS OF Tni: rilRVEV. 

There is a continued inquiry for the results nf the Sur- 
vey as published in the (reology of New Jei^ey. Copies 
of the work have been deposited in all the public librarie:' 
of the State and in those of the cities and towns adjoining. 
A list of libraries in which it can ho found. waspnbliBhed iii 
last year's Report of the Survey. 

Both the hook and maps are sold to any who wish to pur- 
chase at the mere cost of paper, printing and binding. A 
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descriptive list of the publications and tlieir prices and pince? 
nf pale will be found in appendix C. 



PBOOBEHS OF TUK fl 



In the last annual report it was stated that the chief opera- 
tions of the Survey would be directed to putting tho results 
ot the work in form for practical use. And that in carrying 
out tliis leading idea the investigations and conclusions 
\vonld be arranged and published nnder the following gen- 
eral heads : 

1. On Fertilizei-s found in the State, and the means of 
making them more qniekly and generally useful. 

2. On the Marshes and Tracts of land subject to protracted 
l-'reshetB. 

3. On the soile of the State, their origin, chemical and 
physical properties, and distribution, with suggestions for 
their most productive management. 

4. On the Iron and Zinc Ores of New Jersey. 

5. Additions to the Scientific and Economic Geology of the 
State. 

Upon eacli of these topics materials have been collected, 
iiiid progress has l>een made in preparing them for publi- 
i-!itiori. 

I. 

On Fertilizers found in the State, and the Means of mak- 
ing them more quickly and generally useful, 

Jn the last report, Analyses of Maria, from the largest 
iii.M'l diggings in the State were presented and an attempt 
wiw made to establish the principles for their valuation. Tables 
wore given to show the prices of the different fertilizing con- 
>titnent8of the marl, with which by a very simple calcidation 
llii' value of each specimen conld be detennincd. The resnttn 
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obtained in this way were interesting, and, as I think, rela- 
tively correct, thongh of eonrse not entirely convincing to 
Bome of the dealers in this very naefiil substance. But I con- 
sider the matter to be of too much public importance to leave 
it without further inquiry, and have therefore had carefully 
averaged samples taken from the pits of the several com- 
panies whiffh deal in mnrl, and herewith present the result*. 
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Marl from the pits of Dickinson Brothers, WoodBtowo. 

" " " " West Jersey Mori Co., Bamsboro. 

" " '• " Pem)>ertoii Marl Co., Pemberton. 

" " " " Vincentown Marl Co., Vinccntown. 

" " " ■' Cream Bldge Mart Co., Honicrstown. 

" " " " SquankLim Marl Co., Parmingdale, 

" " " " Sqaankum&Preeho1dMartCo.,PBnningdale. 

" " " " at Marlboro, Mon, Co. 
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To compute the value of tfaeee marU the prices of different 
coRimerGial manures, as given by our Iwst authorities, were 
presented in full. I here present them again only changing 
that of Prof. S. W. Johnson, and substituting in its place the 
prices lie gave in hie report " On Commercial Fertili2e)f«," 
made to the Connecticut Board of Agriculture, in June, 1870. 
I reprint also my reasons for the prices I sasiime for the 
potash and phosphoric acid in the marl. 



Tables for Calculating tJie Valm of Greenland Marl, and 
for Comparing it with other Fertilizers. 



Stockhardt's Table of the gold values of the chief elements 
in fertilizers, copied from Caldwell's Agricnltnral Chemical 
Analysis. 

form in which the suhatance existt in the fertilizer. 

prkeptrlb.ittffeld. 
Phospboric Acid, aolnble in water gain anper-phoBphate, % .IS) 
PhoBphoric Acid in Peruvian Gutino, . . - .10 

Phosphoric Acid in steamed bones finely gronDd, in rape 

coke, pODdrett«, etc., .08^ 

Phosphoric Acid io Baker gnano 07i 

Pbotphoric Acid in coarse bone-meal, freah human urine, 

etc., 07 

Pboaphoric Acid in coarse broken bones, fresh human 

excrements, stable manure, eW.., .... .05i 

Potash as potassic sulphate, 06) 

Potash SB potasuc chloride and in otb«r forms, . .OS) 

Nitrogen easily aolublc, or in compounds that are readily 

rtecorapoaed, as in ammonia nitrate, dried blood, 

meat, urea, etc., .23 

Nitrogen in flneat bone-meal, jjoudrette, etc., . . .19) 
Nitrogen in coarse bone-meal, ra|>e meal, horn-meal, wood- 

duat, fresh human urine, .16) 

Nitrogen in coarse broken bones, hom shavings, woolen 

rnj(a, fresh human excrements, stable manure, etc., . .181 
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TABLE II. 



The English valuHtiun ut' these mibetauoes U giveii in Vul. 
30, p. 74, of the Country Gentleman, by Dr. Voelcker, Con- 
salting Chemist to tho Eoyal Agricultural Society of Eng- 
land. It 18 as follows, allowing two centB for eaoli Englisli 
penny : 

1. Nitrogen in tile form of ammonia, . . 10 cto. per lb. 

2. Nitrogen in animal or veritable anbiitaiices, . 13 " 

3. Nitrate of Soda 4 

i. Phospbate of Lime, (bone eartli), . . 3 " 

or Phosphoric Acid alone, ... 4 " 

5. Solnlile Pbospbate of Lime, or Bi-Pbos- 

phatc of Lime, » 

6. Salts ot Potasli, 2i " 

7. Gypsum, 3 eta. per 10 lb. 

8. Lime, 2 " 12 " 

9. Carbonate of Lime, . . 3 " 35 '' 

10. Magnesia, 3 " lo " 

11. Organicmatter, (hamiis). ... 3 " 30 " 

12. Common Salt, 3 ■' 10 " 

PB1CE8 FKO^ I'KOF. S. W. JOII>'fiON. 

Prof. S. W. Johnson, of the Sheffield Sc.ieutitic Soliool, , 
New Haven, has given a new table of prices for some of 
the most important manures, in a Report on Commercial 
Fertiliaers, made to the Connecticut Board of Agriculture in 
June, 1870. It has been deduced from the prices of various 
chemical fertilizers, alter a careful re-examlnation of the 
whole subject ; and is as follows : 

Potash, .... 7 cents per lb., currency. 

Nitrogen,* .... 30 " " " 

Soluble Phosptaoric Acid, ICi " " •' 

Iiuolable Pliosphoric Acid, . 6 " 

The phosphoric acid in the marl is combined mostly with 
lime, though a little of it is probably combined with oxide of 
iron. The phosphates of lime and iron are botli in very Sne 

■Ammonia is |J Nitrogen, and according to the above price for 
Kitrt^en, Ammonia ehonld be worth a little under 35 cents a pound. 
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j>y wder, or ulse in ijotl grains, su tliat wIiiIk they cannot be quite 
as soluble as Bupcivpbo&pjiate, they are mucb mora soluble 
than any bone-dust. Jndpiig from Stockhai't'e table of prictt 
and (|ualitioa of fertilizers, I tliink the phosphorie acid in onr 
luavl Bliould be rated between tliat in guano, which is 10 cents h 
pound, and that in steamed bones, which is 8i cents, and there 
fore propose for it in our calculations, 9 cOits a« the jjrice per 
jwund. The potash in the marls is combined with siliciu 
acid, forming silicate of potash, whtcii is not readily soluble 
in water. Jolmson's price, " cents a pound, is for soluble 
potash as it iii found in carbonate of potash (pearl-asli,) sul- 
phate of potash, muriate of potash (chloride of potassium.) ur 
crude potash. The potash in the marls, is only dissol- 
ved out slowly by the action of water containing caa-bonic 
acid, and so becomes a\'ailable. Until tliero is Bome more 
decided reason for fixing a different price, I will set down its 
value at 2 cents a pound. 

The value of tlie several marls given in tlie above tabli' 
would then be easily made. Considering the pliosphoi'ic acid 
and pota&lias theonly parts of the marl worth transportation, 
their values range from $.3.50 to $S.o(> a ton ; and I believi'. 
that in comparison with the prices paid for concentrated 
manures, they are worth that price to the farmer. The cost 
nmst bo taken when they are upon the soil, and not, as might 
Ih! thought, when in store. 1 am confinned in hiy opinion of 
their value by the testimony of successful farmers, who have 
used them tor twenty years or more ; and who assure mc, 
they can better afford to iucur an expense from $5 to J8 a ton, 
tlian to farm without them or to use any other purchased fer- 
tilizei-s ; and also confirmed by my own observations in all 
parts of Xew Jersey where marl has been used. It gives 
lasting fertility to the soil. While all other fertilizers are ex- 
hausted and the soils become poor, I have never seen u Held 
which has once been well marled that is now poor. One in- 
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gtauce was tuund whero poor und saHdy land was iii!"^ 
iiioro than thirty years ago, and lias ever since been t 
■without manure, and not well iiiana<;ed, whieli h still iii 
coudition. Occasionally marled fields are seen that do 
;^ro\v crops as large as they ouee did, but all their fertili 
immediately restored by a dressing of lime; an effect w 
uould not have been [mKluced by the linie on uunu 
laud. 

The i>rineiple of eomputiny the value of uiauHros in 
way, is a correct one, and is accepted everywiicre. 
prices depend upon the benefits received from the use o 
different fertllizei-s ; those benefits lieing ascertained by 
experiments of difierent persons contiimed for a numh 
yean?. Of coui'su such prices aic not yet very accuvatelj 
tied, and further experience may materially alter sun 
them. It is very desirable that the attention of oiise 
should be directed to this subject, and if changes can pro] 
be made in the prices, that they be nuule, tind reaiionsj! 
therefor, I am in the fretjueut receipt of inquiries jis U 
value of marl from different pits. In answer to those ii 
ries I woidd refer to the analyses and to these lists of pi 
and ask the inquirers to compute tlte value of the marls 
tlieni — and if from trial they find reason to modify the pi 
it will be esteemed a favor to have them send their eo 
sions, with the reasons for them, to the office of 
Geological Hnrvey. 

Other investigations are in progress upon our natural 
tilizers, and the subject will be taken up and diseuss< 
length in a future report. 
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II. 

On Marshes and Tracts of Land subject to Protracted 
Freshets. 

Ill the last Animal Beport a survey ftiidprotiles wore given 
of the FasBaic, Rockawaj and Wliippany Rivers, in Morris. 
Essex and Passaic counties. It comprised that portion of 
the etreaiuB about tlieir junction and extended from thence 
<lownwards to Littlo Falls, and np tlie Passaic to Lower Chat- 
ham Bridge, up the Rockaway to tbe Parsippany turnpike 
Bridge, and up the "Whippany to tlie village of tliat name. 

Tliere is a lai-ge ai-ea of land on the borders of these 
streams wliich is subject to long continued overflow; and on 
which in some seasons the crops are entirely spoiled by tbe 
water. The object of these profiles and maps was to show 
tbe real condition of tlio streams and to furnisli data upon 
which to base plans for making tliem fulfil their proper func- 
tions in draining the country through which they find their 
way. The natural obstruction to the flow of water, in 
these streams is found in a ledge of i-ocks at Little Falls. 
This obstruction has been increased by the ei-eetion of a daiii 
just below the reef which is raised a foot and a half higher 
than the reef itself. 

The bed of these rivers is deep for the amount of water to 
be carried, but the current is very sluggish on account of 
its slight descent. In fact, for nearly eighteen miles up the 
Passaic from Little Falls, the bottom of the stream is lower 
than the dam, so that all the current there is comes from the 
piling up of the water along the more remote parts of the 
stream and so making an inclined surface down which the 
water can make its way by tliis force from behind, instead of 
being moved by the ordinary power of gravity. 

To prevent the overflow of these streams it is necessai-y to 
increase the quickness of their currents, and so to enable 
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them to carry within their bnakB, all the drainage water ot 
the country. 

By the profiles it waa shown that the form of the rocky 
reef at Little Falls was such as to admit of its being lowered 
five and a half-feet at a very moderate expense ; and that any 
farther lowering conld only be effected by an enoniioii|fy 
increased expense. It was remarkable too, that if the rock 
were lowered to that amount, a grade line with a deecent of 
seven and a half inches per mile wonld fit the natural bottom 
of the stream as well as the rock when thns cut down, and 
that tlie slope would be almost uniform from lower Chatham 
Bridge to the Dam. Only a few and comparatively insignifi- 
cant bara of boulders, gravel, sand and mnd would have to he 
opened to render the descent regular. 

The descent in the Whippany can be made somewhat 
greater, as it should be on account of its smaller size. The 
e.xpense attending these improvements is not great, andeould 
very easily be met by t!ie owners of the land to he benefitted. 

The dam and tlie water power oi-iginally obtained from the 
reef itself, present more serious dificnlties, [and become the 
causes of the heaviest expenses in carying them out. But an 
examination of the reasons which call for the improved 
drainage will show that it must be made, and it should he 
begun at once. 

The damage done bj' freshets in a single year, has more 
than once been enough to pay all the reasonable expenses 
ot this improvement. There are 11,400 acres liable to over- 
flow ; most of these are in meadow and in favorable seasons 
yield valuable crops of hay. When this hay is spoiled tlic 
owners lose it and the labor they have provided to gather it, 
so that it is not extravagant to estimate the total loss at 
$100,000, and some consider it to be mneli more. And this 
loss has occurred a number of times and sometimes two years 
in snceession. The occinTence of such freshets, and so Mineh 
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stagnant or sluggish water renders the whole region unhealthy, 
and fever and ague prevail to a great extent in eome years. 

The thorough drainage of these valleys would render the 
whole district more healthy and would greatly increase the 
productiveneBS and value of the land. In addition to these 
gr|^t advantages to the residents and land owners, the im- 
provement is of general importance to the State, and it would 
render one of its most lovely valleys attractive and desirable 
as a location for the country homes of those who do business 
in our great cities. It is to be hoped that this important 
work will be begun soon and carried lorward with pmdenne 
to completion. 

During the past season the Survey has been continued up 
the Passaic from Chatham to Hillington and also ii]i a short 
branch of the Passaic, called Dead River. 

There is a fall of twenty feet in the Passaic within about 
three miles of Chatham, and there are four mills upon it, each 
of which has a dam. Tho upper of these is so high that the 
water is checked in its current for twelve ormoremileBupthe 
stream, and the low lands along its Imrders are laid under water 
with every lai^e rainfall. The meadows are not so extensive 
as they are upon the same stream l)eIow Chatliam, but what 
there arc are rendered almost worthless by the frequent 
floods. 

Tliegreatest injury however, is to tJie health of the resi- 
dents and the attendant disrepute of proi>erty which would 
otherwise be amongst the most desirable in tlie State. For the 
condition of the stream, location and extent of its olistructiona, 
and tiie obvions means of overcoming or removing them, a 
carefnl survey of the stream has been made by Mr. Bowser 
and hie report and (irofiles are herewith presented. (See 
appendix A.) 

Tlie great meadows in Warren County, have also been 
Sur\-eyed during tile )>ast season. These meadows occupy 
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almost the whole of one of those beautiful subordinate 
depresaiona of tlie great Kittatiun; Valley. They He upon 
both sides of the Pequest River, in the towuabipB of Inde- 
l>endence and Hope, and extend from Danville in Warren to. 
Tranquillity in the borders of Suseex County, a distance ot 
eight and a hall' miles in a Btrwt line ; and tliey have for a 
considerable portion of this distance, a width of one and a 
half miles. They cover an area of fifty-iive hundred acres. 
The soil in these meadows is a black and peaty earth, ftdl of 
water, and liable to frequent overflows ti-oni the sudden rise 
of the Pequest. It is too flat and wet to be cnltivated, and 
the greater part of it produces only wild and and sour grass 
of but little value. A part of it along the stream is swampy 
and covered with heavy timber. 

The right of soil in these meaduwe is held at a very low 
price, but if properly drained they would become both valu- 
able and productive, and an ornament to the country, instead 
of being as they now are, an uniiee^sary blur upon its sur- 
face. The original cause for this flat tract of country is 
found in " two reefs ot rock which cross the Pequest near 
Vienna. Projects for draiuing and improving these meadows 
have frequently been discussed, and some of them begun, but 
nothing has been carried tlirongh. It has- been questioned 
whether it would be most eflectual to remove the obstructions 
in the stream and leave it to pursue its present channel, or to 
make a new cut from the river at the lower end of the 
meadows in a nearly direct line across the ridge back of 
Danville Church, and on to join the old bed again about a 
half mile below. Levels and measurements have been taken 
on both these lines by Prof, Bowser, and liis report and maps 
are herewith submitted. (See appendix B.) 

In regard to all tliese improvements, it should be observed 
that their completion will require considerable time, some of 
them several years, if they are to be done effectually and with 
3 
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a due regard to economy. The first object to l)e 
good and suflicient outlet. The work must in all 
at the lowest point ; and wlieu tliat is made fre 
the next point of obstruction up the stream sh 
moved or opened, and so on in succeesion. B^ 
the current is increased from tlic first, and made 
cutting away the soft bars and other obstructioi 
origin. The depth of water is diminished and tl 
cxpeuse of working in it is made lighter. In a f 
piirsning this course, the work can be done so 
full and permanent benefit to tlie whole disti 
druini4;c, and to the State. Any otlier plan 
l^ensive and wasteful, and will need to be gone 
and in the end the method given in these rep< 
carried out. 

ON MABSHl^S AND RECLAlMEll LANItt-. 

In former reports reference lias been made 
marshes and the importance of reclaiming them. 
port of 1869 there were two maps of marshes- 
abont the head of Newark Bay and the mouths 
saic and Ilackensack Kivera, and the other of 
Salem Creek and the bead of Delaware Bay. In 
■the outlines of tlic marshes were shown, the i 
their soils, whether peat, clay, or sand, and their d 
ground. The means which have been used for tli 
ment in Salem and other Sonthem counties wer 
and tlic cxtraoi-dinary fertility of the soil upoi 
shown at length. The beginning of work foi 
the marsh between the Passaic and Ilackensack '. 
the head of Newark Bay, was also reported. 
work is progressing ; the tide water a))pear8 to bi 
shut out, a large tract of land has been plowed, s 
has been cropped, and the enterprise of bi-inging 
tivation bids fair to be a success. 
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The large extent of maralies diid Eftlt meadows in our Stitte 
still nnimproved makes this subject one of much interest to 
the people. And the amount of work to be done and of 
capital to be itn-ested renders it very imixirtant to have the 
fullest information in regard to what liaa already been learned 
by experience in other countries in reclaiming similar lands. 
To learn more of such works, I have made a visit to the 
drained lands of England and Holland, and present the fol- 
lowing report upon them. 

In England the largest drainage works are in what is 
called the Fen-country, This is an exteiisfve tract of wet, 
swampy, and marshy laTid lying on the east coast, beginning 
abont eighty miles north of London, in the counties of Nor- 
folk, Cambridge, and Lincoln, and near the moutlis of the 
Rivers Ouse, Nene, Witham, and others, Tliere are a num- 
ber of tracts along the east coast, and some of lai^e extent, 
but they all have the same cliaracter and their management 
is similar. The drainage of the Fen-county about tJie Nene 
and Ouse was first undertaken by the Duke of Bedford, and 
hence is known as tlie Bedford Level. It comprises about 
three hundred tliousand apres. Much of this land lies below 
high water level, and so was liable to the overflow of the 
tides ; but its greatest dam^;^ was from iloods in the rivers 
which ])iirBue their crooked and sluggish courses through it. 
These streams carried the drainage water from as much as 
five thousand square miles of the higher country, and in 
heavy rains or in wet seasons they overflowed their banks 
and laid the whole of this flat country under water. In dry 
seasons some of the land could be cultivated and summer 
crops secured, but in wet seasons all crops were destroyed. 
From the earliest [periods of English history, attempts were 
made to prevent the damaging effects of these overflows, bnt 
for a long time with only indifferent success. The leading 
features of the plan pursued by the Earl and Duke of Bed' 
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draiuage water from the lands into rivers and large drainfi. 
Associations of neighboring farmers were formed for more 
effectually draining small districts, and tliese associations 
partially attained their objects by erecting scoop-wheels for 
lifting the :wat«r, and wind-mills to drive them. These were 
in a measure successful, hut not to the degree that was 
needed. In 1821, after yeara of opposition, a deep cut was 
made to shorten the course of the River Ouse near Ljmn. 
At this place the river took a bend almost at right angles to its 
gen«ral conrse for a length of five and a half miles, forming 
almost a semi-circle, while the diameter joining its two ends 
was only two and three-quarter miles across. The substitution 
of this straight cut for the former long and tortnous one was 
attended with most remarkable and beneficial results. Tlie 
Ouse at the upper end of the cut had its low water line re- 
duced seven and one-half feet, and there was a corresponding 
lowering of the water surface in all the connecting drains. 
Various internal improvements were carried out at the same 
time, to secure the full benefit of this lower outlet, and 
steam was subE'titnted for the irregular and uncertain force ef 
wind. 

Since then an Estuary Cut for two miles below Lynn has 
still further straightened the outlet of the Ouse to the sea, 
and has caused a depression of the low water mark 
at Lynn of from three to four feet, and has 
given a greatly increased efficiency to drainage by sluices. 
It has also diminished the lift for tlie water which has 
to be raised from the ditcljes into the drains and rivers. 
The system of works necessary to keep up tliis drainage has 
Iieen planned by some of the best English engineers, and 
the constant attention of several professional engineers is 
now required to keep the various parts in working order, and 
I« make such new erections or changes as are needed. But 
it is a marvelous success, and the countiy which was formerly 
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e, 1848, and one Engine was started on 
1. The water in the lake then stood at 
f inches below the Amstflrdam Level.* 
been lowered to thirty-two and a half 
•ty days' operation the water stood at 

October the level was reduced to tliree 
;hes, which left the banks exposed to all 

the approacliing stormy season. The 
re set at work February 26, 1849. In 
brought down tlie surface of the water 
; below A. P. By this time some diffi- 
I in bringing the water to the engines 
llowness near the shores. Two of the 
exactly at the opposite ends of the lake, 
iin was dug between tliem, which di- 
two nearly equal parts. A cross drain 

the first at right angles. They were 
1 of sixty-five and a half to eighty-two 
iepth of ten feet, and later to that of- 
I the avenge depth of the Mere, which 
sfactory. Afterwards these ditches had 
teen and three-qnarters feet, and in 1857 
» twenty-one and one-tliird feet. The 

were tronblesome to drain off to the 
es could only work intermittently. In 

of the Mere finally disappeared, and in 
ame quite dry. The work thus lasted 
>nth, bnt as only one engine worked for 
time, it is considered that the whole is 
ars and seven months' work of the three 
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Lbem with & gentle slope, sa; one in tffentf &oiu the bank outwards, so 
as to facilitaU the iQiining off of surface water. 

" Experience shows that the dikes which lie directly on the brink of 
the shore are much more liable to injur; than those which lie farther 
in. and have some land before them ; and however much Ideas may dif- 
fer about the minimum of breadth in the different drcumatances, wliich 
depend upon the position, yet all are agreed as to the supreme impor- 
tance of this protection ; and in laying out new dikes and diking new 
polders this must be looked to. 

"Most of our existing systems of drainage lock this protection, and 
lie directly exposed to the foree of the waves or current ; yet these dikes 
once had land in fi'ant of them at moat points, but it has been slowly 
.worn away by the action of water. Now, to change the situation of the 
dikes ia impossible, and we must limit ourselves to the employm^it of 
the best means of defence, and regolate these according to the situation. 

" In luying out new dikes the first consideration is that the spetucs of 
earth be suitable for making and keeping them up. Uateriat for the 
outer dikes must be had without coming nearer to the dike than the 
outside line of the lierm ; that is, along the shore on edge of unbroken 
earth must be left of from thirty-three to sixty-six feet wide ; and at in- 
tervals of perhaps three hundred and twenty-five feet jetties or project- 
ing banks of earth twenty feet wide, standing out at right angles to the 
line of the dike, should be left to supply material for the repair of the 
dike, filling holes, or for other uses of the like character. 

" Along tbe banks of great rivers, and along the seashore, the berm 
or fore-shore is sometimes made much wider, even to 8S5 or 490 feet, 

" Location. — In selecting a location for dikes on new ground, there 
are many more circumstances to be considered than for detorminiDg the 
fore- shore— first, the direction must be such that with tbe shortest dikes 
the greatest surface possible may be enclosed; second, the dike must as 
for as practicable run parallel with the stream or else at right angles 
to it, and, third, that direction must be avoided which would be ey. 
posed to our prevailing storm winds from the southwest, west, and 
northwest. But above all the quality of the ground on which to found 
the dike must be considered, and the firmest and highest poscable se- 
lected, and that which is not cut up by brooks or tow ground. When 
comers or tongues of land come in the way, it is to be decided whether 
thdr outline should be followed, or partly cut through and diked, as in 
cases where the cost of a longer dike may not be compensated by the in- 
creased valne of the piece of land to be diked. The lino of the dikes 
must avoid all acute angles, and when necessary, making them outward 
rather than inward, because they hold the water driven by the wind 
)>etter than the others. Different linea can be united by curves, to which 
the two are both tangent. 

" Fob tse cboss-bection of a dike it is not enough to obtain 
strength, but sufHcient strength to resist the force of the water on th« 
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at juit that point to bear the most weight, 
IB no unking at the foot of tile slope ; after . 
11 have less inclination. 

thin lajen and packed bj the constant 
, and sometimes bj means of Btamps or b; 

vith trees majbcvery advantageous; along 
possible to keep tbem alive; but dikes ten 
sea air are often planted with trees. The 
renders the growth of wood slow, and the 
nder them, while the motion of the trees in 
ots, loosens the soil, so that it seems unad- 
trouble in resisting the water is anticipated. 
tunity to plant osiers and willows along the 
f or twonty-aii feet, such planting is Idghly 
.he power of the waves and of ice, thus 
le osiers and willows are gcaerally cut every 
it that the dike may never be exposed, an 
ade to cut a part every year, so that the 
ion may remain standing." 

; statements regai'diiig tlie succcas 
iDg the low-lying lands of EDgland 
call attention to several points 

ts innde it is obvious that the reclain- 
lands liable to be overflowed by the 
leavy outlay of money. In the Eng- 
ve come in so many forms that it is not 
ether, but they have been enormous. 
', the expenses have been wonderfully 
Island of Walcheren, which is on the 
the coast, have been several times 
is said they have cost money enough 
cpper. In our own State the Swart- 
he Passaic and Hackensaek marshes, 
3t being thoroughly carried out ; and 
he nurseries on the same ground, was 
n an unwillingness to invest money 
ct substantial banks and sluices to 



b.GoogIc 



D,g,t7cdb;/GOOgIC 



60 






usand acree. It is by dividing, the ex- 
acres that they are made light enough 
eave the fanner a margin for profit, 
■emembered that when our drained lands 
hey cannot be longer drained by sluices, 
fe to be need. The amount of rain that 
y is nearly double that of England or 
irse, will coat twice as much to pnmp it 
er the dikes. 

such costly works are to be undertaken, 
location and construction sliould be en- 
lled engineers and workmen. By this 
iterested may have a fair understanding 
■ must meet, and also a reasonable pros- 
nvement will be a permanent one when 

'lese lands when propey'ly rechiitned can 
ated. Wherever there is a sufficient 
nud mixed in with the grass rotta and 
■a of the inarsh it will make a soil inex- 
en sucli lands are bronght into cultiva- 
agementj they can always be depended 
! crops. Tliey are easily tilled, and cost 
s for fertilizers. Tlie water level being 
et below the surface, crops upon them 
all, damaged by droughts. 
ir, be distinctly imderstood that marsh 
omposed ot soils like those mentioned 
portions of marsh lands are found in 
rth, clay or mud, nothing but muck and 
Such lauds will not produce crops with- 
make tliem really good soils, they must 
glish fen-lands, which have been describ- 
iid earth put on them to the amount of 
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reason for connecting it in any way 

nvn country are said to Iiave been made 
i for a year or two after the work was 
t possibly be the case with these newly 
ot likely to be bo however, and in the 
tinessof the eonntry must be improved. 
een-lieaded flies, those pests of our salt 
[I inly find a less favorable breeding 
ivas all drained from the surface, and 
i a. great saving to the community. It 
to the comfort of human beings, and 
of the country from a vast amount of 
lesh. I saw a few gnats in the English 
Hand. The season was late, however, 
ter country. 

1 is so tronblesorae to tlie managers of 
.■n in Europe. They have a water-rat 
le banks of streams, but he is by no 
iiskrat in his power to do damage, 
itions in regard to planning and mana- 
;e, I do not desire to discourage them, 
ar the most profitable and productive ol 
ibroad. We have large areas of lands 
veraeuts ; it is tor the inter^t of the 
ole community to have them improved. 
hich has been gained both at home and 
ndicate the proper way of making them. 
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On the Soils of the State, their 

Physical Properties, Distributio 

for their Most Productive 

A large number oi' eotls have been 
parts of the State, and most of thi 
There is, liowever, mncii more to be 
of the survey, and the results will be 
special report upon the subject. 

For tlie purpose of calling out int( 
ill possession of some of our intelltgei 
the report of last year the average ol 
and subsoils, froni the rich valleys ol 
boring states, which are underlaid 1 
Tlie iirst column gives the soils and 



Silica. 

Per -oxide of iron . . .' . 

Alumina 

Oxide of Hauganese. . 

Lime 

MbgDcaia 

Potaeli 

So<la 

Phosphoric Acid 

Sulphuric Acid 

Organic Hatter 

Water 



These soils have been noted for 
been cultivated ever since the first s( 
They are specially adapted to tlie gn 
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The whole procees is carried on very ecouomically, labor 
IB low, not more than one-third of our prices, and the acid is 
cheap, being the waste product from a soda factory ; costing 
from one and a hdlf to two cents a pound at the works ; the 
liquid from which the copper has been precipitated is used 
over and over again as long as there is anything valuable in 
it, and the sediment of oxide of iron which settles from the 
waste liquids is dried and used for paint. The ores which 
contain five per cent, or more of copper are picked out and 
worked in the dry way. The buildings and apparatus are of 
the most inexpensive kind — mere sheds answering for the 
former, and wooden vats backed with clay being all that is 
used for holding the large quantity of rock which has to be 
acted upon by the acid. 

With very careful management tbc process has been car- 
ried on profitably, even upon ores containing only a quarter 
of one per cent. With the present low price of copper, how- 
ever, the managers arc not so well satisfied with the profits 
as they have been. 

An immense quantity of ore sis rich as that of Stadtbcrg 
can be found in New Jei-soy, and descriptions and localities 
of it ai-e given in the Geology of New Jersey, pp. 219-224 
and pp. 675-680. 

"When at the German works the question lU'oso as to 
whether the process used there upon the hard black slate was 
applicable to our softer and more ochrey rocks, and for the 
piirpose of testing this question, some trials have been made 
in the State Laboratoiy, upon two of our New Jersey ores, 
■with the following results, viz ; 

1. A common sandstone, discolored with tbc green eai'bo- 
iiatc of copper which appeared to liave penetrated it every- 
where, was analyzed and found to contain two per cent, of 
copper. This sandstone was pulverized and mixed with two 
and a half per cent, of commercial sulphuric acid. After di- 
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;e6tion the liquid was drawn off, and the copper that had 
!)een disBoIved was precipitated. About one and two-tenths 
per cent, of metal were obtained from this first digestion, 
md very little of the oxide of iron or alumina in the rock 
ivas dissolved. 

2. A epccimen of shale, blue with carbonate of copper wa6 
[Uialyzed and found to contain six per cent, of copper. A 
quantity of acid more tlian sufficient to dissolve the oxide of 
copper was put ou the crushed ore and digested. The pro- 
portion of copper dissolved was not so great as iu the otherj 
imd tlie acid was consumed in dissolving a quantity of car- 
bonate of lime and magnesia which exist naturally in the 
rock. 

Tlie experiments show that the process is applicable to our 
jopper ores in Red sandstone rocks which contain oxide of 
iron and alumina, but is not applicable to those which con- 
tain much carbonate of lime ov carbonate of magnesia. 



The use of bricks for building, is constantly on the increase 
in all the older sections of onr country. And the advancing 
price of lumber lunst tend still further to turn the attention 
of builders to bricks as a material for construction. We 
liave immense beds of brick clay both on the east and west 
sides of the state, Ijing on iiavij»ablo waters, so that they are 
within cheap communication of the great markets. While 
in Berlin I had an opportunity of witnessing the working of 
A new form of Brick Kiln which is said to require only a third 
or even a quai-ter as much fuel as the old mode of burning. 
Berlin is almost entirely built of brick, two hundred million 
large brick are used there every year, and they are all burned 
in these new kilns, the older mode having been entirely driven 
out of use there, since 1859, when the present were intro- 
duced. 
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The ingenuity with which these kilns have been made to 
apply well known principles of science, and the snccesa which 
has attended their introduction abroad, leads me to present 
an illustration of them, in plan and vertical section. The 
kiln is a permanent structure built of bricks, and the burning 
is carried on in an arched passage way that has the form of a 
railroad tunnel, only it curves round so as to return into itself 
and so make a complete ring. The letters a. a. a. a. in the 
cuts show this chamber. This is connected with the chimney 
d. d. by several fluee, in the cut twelve, marked c, c. c. c. 
The ring-like chamber or passf^e has doors or openings h. h. 
h. h. entering it through the outer wall. There are as many 
of these as there are connecting flues, and it is intended to 
have as many, of each as there are working days from the 
time of putting in the green brick to tlie time when they can 
be taken out, burned and cool. Tins kiln is for twelve days 
work. The flues on their way to the chimney pass into an 
annular chamber marked e. e. e. e. where each one is provided 
with a seperate valve or stopper/"./". The vertical section 
shows one open and another shut. Between each two doors 
or openings d. are grooves bnilt in the side walls, into which 
dampers or jwrtitions can be lowered as shown in g. g. g. on 
the part of the plan which has the covering represented. 
By means of these the whole chamber can be divided into 
twelve compartments each with a flue and doorway. When 
working however only one damper is in its place, all tlie flues 
are closed except one, and all but two of the entrance doors 
are bricked np. The round openings marked k. h. h. h. are 
intended for dropping in the fuel, and are usually covered 
with a loose piece of sheet iron, or brick. All the space 
inside the annular kiln is filled in with sand or other cheap 
material. 

The working of the furnace can now be easily understood. 
If the observer ia supposed to face one side of the furnace 
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■en entrances which may be num- 
from right to left, he will see 
the compartment (1) and taking 
The damper or partition is in 
e fine from (13) is open. The fnel 
js at a time, into (7.) This is 
the small boles in top of the arch, 
ig the red-hot bricks which were 
i mode of dropping in the fuel. 
)eration and each day a new coro- 
nptied, it will readily be under- 
,) are filled with brick which havo 
iir three two and one days, aod 
re filled with unbnmed bricks tliat 
'e, fonr, three, two, and one days. 
3 the fuel to burn the bricks is en- 
td (2) and is drawn through the 
it from them and growing hotter 
i it readies the fuel it is almost 
a genuine hot blast for tlie fire 
]y liot and clear fire. The air and 
hen pass on through the unbnraed 
drj'ing them, and gi^'ing up its 
aches the chimney it is almost cold 
be fired, and so on. 
bly arranged, and in practice it 
hat very few are damaged, — the 
and needs no skill, — the amount 
han in the ordinary kiln, and tlie 
tmmon ; coal dust, chips, fine peat 
11 burn at all, can be used : — our 
Qnd a use in this kiln. 
Potsdam where many of the bricks 
'liere were thirty of these kilns 
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ffs in the dry, drifting sands of i 
ves nearer to tlie salt water tl 
1 plant of vigorotiB growtli. All don 
IS food, bnt its nnmerous wire-like 
bfltand the blasts of wind and san 
>B& the beaches, and retain their erei 
ir thick matting, tough and spreadin; 
1 in place tlie drifting sands which oi 
.•e inland, overwhelming and destrc 
ir way. When this grass gets well 
d, and makes it a protecting barrier 
:royer. This property has been so wel 
t stringent laws for its protection li 
;land, Scotland and IloUand, and they 
England it is a penal offence for any 
lor not excepted, to cut or pnli the 
id having it in possession within eigli 
"lie sand-dunes along the coast of B 
Amsterdam, are entirely bare of trees 
rly one Imndred feet high, Tlie i 
in with more violence than any of f 
coast, yet they are held in place 1 
lat Canal from Amsterdam to the No: 
)ugh them down to the sea level, and 
canal are being plantetl with tliia g 
out last spring had grown and was 
i, and the work of planting was still 
. there on the 18th of October last. ' 
>d by transplanting its roots and not 
! plants are taken from any old pi 
d is full of roots. From five to ten 
li good roots, are set together in the 
hunch being opened with a common ti 
a eight to twelve inches. They are f 
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APPENDIX B. 

Report of the Levels and Soundings taken on the Request River, 
in Warren County, by Prof. Ed. A. Bowser, 

A beuch, named first bench, was made on a maple tree 
on the right bank of the Peqnest, 2,286 yards below Vienna. 
at the entrance of a valley nmning up towards Danville 
Church. The datum plane was assumed ten feet bcneatli 
thia bench, A line of levels was rim from this beuch np the 
Peqnest to Adam's Bridge, and also up Trout Brook to 
Trout Brook Bridge, and benches established at all the 
bridges and at intermediate points. The heights along the 
surface of the river were obtained by leveling from these 
benches. The heights along the bottom were determined 
by sounding in the channel, and substracting the depths from 
the heights of the surface. Tlie heights of the points, botli 
along the surface and the bottom of the river, were measured 
from the datum plane ten feet beneath tlie first bench. 

By inspection of the profile, wo see that the bed of the 
river, from first bench to Steam -mill Bridge, lias a rise of 
ten ftet, while the rise from first 'bench to the bed of the 
river, one hundred and teu yai-ds above Steam-mill Bridge, 
is only four and a half feet, making the bed of the river at 
the latter place five and a half feet lower than it is just 
below Steam-mill Bridge. 

The water in the river just below the Steam-mill Bridge, on 
April 14th, 1870, was three feet deep, while one hundred and 
ten yards above the bridge it was eight and a half feet deep. 
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This will give the channel from Steain-inill Bridge down, a 
fall of one foot per mile, wliile the amount of excavation in 
the proposed " cut " from the same point one hundred and 
ten yards above Steam-mill Bridge through by Danville 
Chnrch to the Pequest at the upper point four hundred yards 
above first bench will be 264,661 cubic yards, or more than 
ten times tlie amount in the river. And I do not think there 
is any reason to conclude that, in either cut, there will be 
found less rock than in the river. Yet the " cut " will drain 
the swamp no deeper than tlie river in its present channel, if 
tbe latter be cut down to tlie grade line. It would seem then 
from the above that tlie cheapest plan to drain the Great 
Meadows, and the one that will make the drainage thorough, is 
to cut down the present river bed to the grade represented in 
the profile. 

By reference to the map of the Great Meadows, it wiU be 
seen that very much cutting can be saved by straightening 
the Pequest, in many places, between the Steam-mill Bridge 
and Long Bridge. The area of the swamp is about 5500 acres. 
The soil is a black muck. Tiie figures on the map denote the 
depth of the muck down to a sand or gravel bottom. When 
properly drained, the Great Meadows will be far the most 
valuable land in that section of country. 

The chief expense of this improvement will he in cutting 
ihrongh the rocks at the reefs which may cost $20,000. 
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public libranes in ITeiv Jersey ami in the adjacent cities of 
New York ami Pliiladolpliia. It is also in tlic offices of most 
of the roinitv Clerks, 
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To Si« Excellency, Theodobe F. Bandolfh, Governor of the 
State of New-Jersey, and ex-officio President of the 
Board of Managers of the State Geological Survey. ' 

Sir : — I have the honor herewith to euhmit my oDDual re- 
port, on the Geological Survey of the State, for the year 1871. 
With macb respect. 

Tour obedieot servant, 

GEO. H. COOK, 

Staie Geologist. 
Bdtqess College. { 

New-Brua8wict, Dec. 26, 1871. { 
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KEPORT. 



The operatioDS of the Survey have been prosecuted duriDg the 
past year, both in the field, and in the laboratory and office. 
The reBults of the work will appear. Id part, in the following 
pagesj while another part consisting of partially finished work 
npon the iron mines, and on the soils of the State, is reserved 
nntil it can be completed, and published in a separate report. 

PEBSOKS EHFLOYED. 

The following persons have been engaged in the work daring 
some portion ol the year. 

Pbof. John C. Smoce, Assistant Geologist, has been occapi- 
ed with investigatione on the rooks of the iron-ore region, in 
examining mines, the methods of finding and opening them, 
&c. He began work in June, and has been employed for about 
two-thirds of the time since. 

Edwin H. Booardds, Chemist, has been at his duties in the 
laboratory all the year, except a few weeks, in which he was in 
the field collecting specimens of rocks, for examination. His 
work has consisted of the analysis of ores, rocks, soils, and fer- 
fertilizers. 

Peof. Edward A. Bowser, Civil Engineer, has been em- 
ployed a portion of the year in surveying the Drowned Lands 
on the Wallkill in Sussex Co., and preparing his report, map 
and profiles of the work. He has also surveyed and mapped 
the lands liable to overflow on the Passaic, Whippany, and 
Rockaway Rivers, from Little Falls on tlie Passaic to Chatham 
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on the FasBaiC] to Whippany and Madison on the Whippanj-, 
and to Bockaway Neck on the Bockaway. He has also sur- 
veyed the Great Meadows in Warren County, which are liable to 
overflow with freshets in the Pequest. The two last mentioned 
surveys have been made in obedience to the " Act to provide for 
the Drainage of Lands, approved March 8th, 1871j"wluch puts 
the direction of works of drainage under the charge of the 
Board of Managers of the Qeological Survey, and requires them 
to make examinations and surveys, on the petition of owners 
of the wet and flowed lands. He has been employed about 
three months. 

Geo. W. Howell, Civil Engineer, has surveyed and mapped 
the wet and flowed lands ou the Passuc and Dead Bivers, from 
Chatham to Millington on the Passaic, and to Liberty Corner 
on Dead Biver. He has also made the maps and profiles for 
the drainage of the Great Meadows, on the Pequeet. He was 
employed for about one month. 

PROPOSED PLAN OF WOEK FOB THE COMING TEAR. 

The time for which provision has been made for the expen- 
ses of this survey ends next year. The special works upon 
drainage, od our natural fertilizers, on soils and agriculture, 
and on our iron ores and mining, which were proposed at the 
beginning, can he closed in that time. The surveys and re- 
ports upon drainage have probably been made as full as is 
required at the state expense, and the present report with those 
of 1869 and 1870 will have put upon record the facts 
regarding the most important of these works. The report 
upon iron ores and mining is well advanced — ^most of the 
mines have been re-examintd, collections and studies df the 
rock structure of the r^on have been made, an account and 
explanation of the mode of seorchiug for iron-ore veins has been 
prepared, and the work of completing the report is provided 
for. It is proposed to print and distribute this report sep- 
arately. 

The report upon soils and fertilizers is so far advanced that 
it can be published in the course of the year. Such a work 
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cfiD nerer be complete, as long as agricultare is improving, and 
we have lands to bring into cultivation, and farming reeources 
to develop. 

The progress of the survey continually shows new fields in 
which the fostering care of the State can profitably be employ- 
ed to aid individual effort Iq developing our mineral, manu- 
facturing and agncultural wealth. A better map of our 
mining districts is much needed. One that would exhibit the 
top<^raphy of the country, show the inequalities of the sur- 
face, the mountains, hills, ridges, valleys, &c., would be of 
great service to the iron industry of the state. It would give ' 
direction and nccuracy to studies on the geological structure 
of the region, to mining explorations, to manufacturing enter- 
prises using water-power, and to agriculture. Such a map 
was made of some sixty or seventy square miles about Dover. 
It was first drawn on a scale of six inches to a mile, but was 
afterwards engraved ob a scale of three inches. It ia 
much liked by all who have hod occasion to use it, and if a 
similar one could be made of the whole iron-ore region of the 
state it would be useful, and meet a want which is felt by 
many. The United States Coast Survey stations would furni«h 
a basis upon which the triangulation could be extended so as 
to include any ^esired area in its net work, and give the re- 
quired accuracy without resort to expensive measurements of a 
new base line, or to tedious astronomical observations to deter- 
mine latitudes and longitudes. The construction of such a 
map involves both money and time, I would respectfully 
submit whether it is not expedient to inaugurate such a work 
the coming year, laying out the plan, ascertaining carefully 
the amount and kind of work to be done, and making proper 
estimates of its annual cost, the time required for its comple- 
tion, and the expense of publication. 

PUBLICATIONS OF THE SUBVBT. 

There is a moderate 'call for the " Geology of New-Jersey," 
and also for the maps. They have been supplied to all libraries 
within thC' state, as far as these have been ascertained. The 
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copies of the Annual Report have been much called for, and 
they have Leen distributed more extensiTely thau ever before^ 
The letters of inquiry regarding geological, mineral, agricnllu- 
ral, and other scientific and industrial matters, are very numer- 
oas, and occapy much time in answering. As far as possible,, 
these have been attended to. 

There have been two applications to the Board daring the- 
year for permission to use the geographic, topo graphic fmd other 
material collected by the Survey. The Board, considering that 
the interests of the state were best subserved by favoring enter- 
prises 'vrhtch have for their object the publication of our re- 
sources, passed the following resolution. " That the State 
Geologist be authorized to allow the publishers of maps and 
geographical books to make such use of the material under 
his control, as will in his judgement tend to diffuse a knowl- 
edge of the resources of the state, provided that no exclusiw 
privilege be granted to any publisher; and the maps and print- 
ed matter in such publications shall first be submitted to the 
State Geologist, and be approved by him before publication." 
Under this authority, Messrs. Beers, Comstock and Kline, of 
Newark, map publishers, have been allowed the use of material, 
from the Survey, in preparing a new atlas of the state. And 
it is fair to presume that our citizens will get a better atlas for 
the price paid than they could have got without the use of this 
material. "" 

DRAINAGE LAW. 

Al the last session of the Legislature, a law was passed en- 
titled " An act to provide for the drainage of lands,"* in which, 
" the Board of Managers of the Geological Survey, on the ap- 
plication of at least five owners of separate lots of land included 
in any tract of land in this state, which is subject to overflow 
from freshets, or which is usually in a low, marshy, boggy or- 
wet condition, shall be and hereby are authorized and empow- 
ered to examine such tract, and if Chey shall deem it fur the 
interest of the public, and of the land-owners to be affected 

'LavB of Hew-Jenej, 1S71 ; Chap. 133, p. 25. 
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thereby, they are further authorized, from time to time, to make 
Burvcys of any such tract or tracts of land, and to decide upon 
and adopt a svstem ot drainage for draining the same, and to 
cause maps of the same, together vith the plans of drainage by 
them adopted, to bd made ; and for this purpose they shall be 
authorized to call in the assistance of the State Geologist, and 
such other persons as they may deem expedient ; and when 
they shall have completed their said surreys, maps and plans, 
they shall make a written or printed report of the same to the 
Supreme Court of this state ; and thereupon it shall be the 
duty of the said Court, at the same or next stated term thereof, 
or as soon as can conveniently be done, upop reasonable notice 
given to that effect, and published in a newspaper circulating 
iu the county vht>re such tract of lowlands is situate, to appoint 
three commissioners (not interested in the lands to be drained) 
to superintend and carry out the drainage of any particular 
tract or tracts aforesaid, whose duty it shall be to carry out 
and execute the system of drainage which may thus have been 
adopted and reported by the said Board of Managers, in refer- 
ence to said particular tract or tracts ; provided, that if, at the 
time fixed for such appointment of commissioners, it shall ap- 
pear to the Court by the written remonstrance of the owners of 
a majority of the said low and wet lands, duly authenticated 
by affidavit, that they are opposed to the drainage thereof at 
the common expense, then the said Court shall not appoint 
such commissioners as is directed in this section." Other sec- 
tiona prescribe the mode of proceeding to execute the work, to 
assess and collect money to pay the expense, to compensate for 
damages, and to perform all acta necessary to carry out the 
contemplated work of drainage. 

. Under this act the " owners of lands subject to overflow, bor- 
dering the Passaic Kiver between Chatham and Little Falls," 
applied to the Board of Managers to examine said lands, de- 
termine upon a system of drainage for the same, and to take 
such legal steps as may bo necessary to effect the object desired 
with the least delay. A meeting of the managers was held, a 
committee appointed to examine the lands, and if judged ex- 
pedient to prepare maps and plans for the drainage, and report 
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to the Board. The committee made the examination, directed 
Burvey B, maps and plana of the proposed drainage to be pre- 
pared, and when these were done, Buhraitted them to the Board 
with their report. Their report was accepted, and ordered to 
be presented to the Supren^e Court fur the appointment of 
commissionera. The report and maps wero presented to the 
Supreme Court in June last, and notice of the application was 
piihliBhed in the newspapers of Essex, Morris and Passaic 
countieB for eight weeks preceding the November term of the 
Court. The commissioners bare not yet been appointed. 

A like application wae made h; the owneA of wet and over- 
flowed lands on the Passaic River, between Chatham and Mil- 
lingtOD, which was deceived by the Board of Managers, and 
acted upon in the same manner with the preceding. The maps 
plans and report were presented to the Supreme Court in June, 
and public notice of the application was given for two mouths 
preceding the November term of the Supreme Court, in the 
newspapers of Essex, Morris, Somerset and Union. The result 
of the application is not jet announced. 

An application has been made to the Board by the owners of 
wet and boggy land in the Great Meadows, on the Pequest, in 
Warren County, for the examination, and if judged proper, for 
a plan of drainage of said meadows ; and that the necessary 
Action be taken to carry out the plan under the Drainage Law. 
The map, plan and report upon the same are before the Board 
for their final action this day.* 

The execution of these works of drainage would reclaim a 
large amount of rich and valuable land, would do much to drive 
away chills and fever, which are now quite too common, and 
would greatly help the attractiveness of important parts of the 
State. At the same time, the pecuniary benefits arising from 
the increased value of the lands, will he seeured to the land- 
owners. The plans presented by the Board, as well as the pro- 
visions of the law, are arranged so as to keep down the expen- 
ses as low as is consistent with the proper and thorough execu- 

■The inEip and pt&n are filed in ths Office of the Clerk of the Siipreme 
Court, and tbe Board ordered the »pp]ip&tion to be made at the Fubraaij 
Term. 
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tion of the work ; and the powers of the commiBsioDers wOl 
enable them to carry out the work without burdensome taxa- 
tion of the land-hoideTB. 

DROWNED LANDS OF THE WALLKILL. 

The valley of the Wallkill, from Hombui^ ia Sussex County, 
almost to Goshen in Orange County, New York, is largely oc- 
cupied by a tract of swamp aud marshy grounds, known as the 
Drowned Lands. The obstruction which stops the flow of the 
stream and causes these lands to form, is in the State of Kew 
York, and the largest body of swamp and marsh is in that 
State ; but the portion in our state is a lai^ one — not less 
than ten thousand .acres* in Sussex County being subject to 
overflow whenever (here is a freshet in the Wallkill, and the 
current in the stream is so sluggish that the water in a single 
ireshet remains for many days upon these lands, effectually 
preventing cultivation, and lendering the natural and wild 
growth almost worthless. The importance of reclaiming these 
lands has induced me to have them surveyed, and proper levels 
taken so as to find out the nature of the obstructions to the 
flow of the stream, their location and extent. 

Fbof. Edward A. Bowbeb has made the examinations, and 
he finds the chief obstruction to be in a heavy deposit of drift- 
earth aud boulders, and, perhaps some slate rock in the lower 
part, whicb fills the valley at Denton and Hampton, three 
miles and a half west of Goshen, in Orange County, The 
Wallkill found a passage over this bank, but bad not the force 
to wear it away, and the water remained dammed up in a pond, 
filling the valley for twenty miles south, and in some places ' 
spreading ont to a width of four miles. In passing over this 
bank the water had a fall of twenty-four feet in a distance of 
two miles. At an early period, dams were built at Hampton 
to utilize this fall, and two mills were erected. The property 
in these mills has operated as a hindrance to any efforts for 
lowering the bed of the stream, or carrying out any plan for 

e landa is 26,000 aoTum of vhich 15,600 acTos an 
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draining the Drowned Lands. About forty years ago a very 
vigorouB effort was made to improTe the drainage, and a ditch 
or canal was cut acroBB from the stream at the lower cud of the 
Drowned Lands, the location of which was about a half mile 
east of the old channel, and entered the original bed three miles 
below, shortening the distance about a half mile. The water 
all runs in the new channel now, and its surface at the lower 
end of the Drowned Lands is considerably tower than the bot- 
tom of the old bed of the stream. This has done much to im- 
prove these lands, but it is b; no means all that is needed. 
They are still flooded after heavy rains, and the current of the 
stream is scarcely perceptible in thirty miles or more of its tor- 
tuous course. In the freshet on the first of September, 1871, 
the fall in the whole distance from Denton, to Ogden's Bridge, 
which by the course of the stream is thirty- five miles, was only 
seven and a half feet. 

It would be easy to deepen the canal seven or eight feet. A 
very moderate expense in, cutting off bends in the stream 
would shorten its course several miles, and the removal of a 
few bars in the channel would give a uniform and lively cur- 
rent to tho Wallkill through the whole length of the Drowned 
Lands. 

New-JerKCy is largely interested in having this improvement 
carried out. And I have no doubt that any active effort on the 
part of the owners of the flooded lands in Sussex, would meet 
a hearty response from those interested, in Orange County, and 
that together they could carry it to a thorough successful end. 

The value of these lands where they have been suceessfully 
ilrained, can hardly be over estimate<?. In the vicinity of Ches- 
ter, Orange County, a considerable tract is reclaimed and cul- 
tivated. Onions have beep a specially successful crop ; a 
thousand dollars worth having, in many cases, been taken from 
a single acre'of this black ground. Near Florida, in the sanae 
county, I saw a field of this kind, from which the owner as- 
sured me he had taken a hnndred and fifty bushels of ears of 
corn per acre, for fifteen years in succession. Potatoes, also, 
yield enormous crops in this soil. For meadows and pasturage 
it is all admirably adapte<l. The carrying out of this work 



D,g,t7cdb;/GOOgIC 



b. Google 



b;.GoogIc r 



15 

would change an unsightly waste into a field of rural Ifeauty 
and riches. 

The report of Prof. Bowser, with his map and profiles, is 
presented here. 



Prof. Bowser's Report Of the Levels and Soundings taken 

on the WallklH River and its branchesj the 

Pochunk and Wawayanda Creeks, in 

Sussex County, N. J., and Orange 

County, N. Y. 

A bench, called " fifet bench," was made on a large hiaple 
tree, on the right bank of the Wallkill, and on the left bank 
of the " canal," at their junction, or " outlet" of the canal, 
a~bout 800 yards below Hampton. The datum plane was as- 
siimed 10 feet under this bench. A line of levels was run from 
tliis bench up the Wallkill to Lawrence's Bridge, distant in a 
right line about 20 miles, and about 37 miles by following the 
cliannel; and also up the Pochunk Creek to the second bridge 
bliove the mouth of the Wawayanda Creek; and up the 
VVawayanda to the second bridge ; and benches were located at 
all the bridges and at intermediate points. The heights along 
tlie surface of the river were determined by leveling from these 
benches. The heights along the bottom were determined by 
sounding in^the channel, and subtracting the depths from the 
heights of the surface. The heights of the points, both along 
the surface and the bottom of the river, were measured from 
the datum plane 10 feet beneath the first bench. 

By examining the profile, it will be seen that the bed of the 
river, from the first beach up to the lower end of the Drowned 
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Lands, has a rise of 24.6 feet, while the rise from the first fand 
to the upper end of the canal — inlet of the canal — is tat 
14 8-10 feet, making the bed of the river at the latter pke 
9 8-10 feet lotver than it is at the lower end of the Drowwd 
Lands in the old channel of the river. 

The bed of the river at the lower dam is 10 7-10 feet, and it 
the upper dam, just below the railroad bridge, it is 141 feet 
higher than it is at the first bench. Although the bed of the not 
from the second dam to the lower end of the Drowned Lands 
rises 10 1-10 feet, yet owing to the fall of 9 8-10 feet from lid 
latter place to the inlet, the rise from the second dam to the 
inlet is only 6-10 of a foot, and from the fii-st dam to the 
inlet it is only 4 1-10 feet. The top of the lower damift 
4-10 of a foot, and that of the second dam 6 7-10 feet higher 
than the bed of the river at the inlet. 

The rise in the bed of the river, from the inlet to Pelletf& 
Island bridge, is 3j feet, while from the latter up to Willcoi'e 
bridge, distant 12 i miles by the river, the rise is only 1 2- ID 
feet. The bed of the river at Black Walnut Island is Ah feet 
higher than it is at Willcox's bridge.* The bed of the river 
at Kimberg Point bridge is 4 3-10 feet lower than at Willcox's 
bridge, and 7 8-10 feet lower than at Black Walnut Island, 
while just above the State Line, it is 3 7-10 feet higher than at 
Willcox's, or on a level with the bed at Black Walnut Island. 
The bed at Bessett's bridge, distant ten miles from Willcox's 
by the channel, is on a level with that at Willcox's bridge, or 
3 7-10 feet lower than at Black Walnut Island, while from 
Bessett's to Ogden's bridge, distant nine miles following th« 
channel, owing to the increased shallowness of the river, the 
rise is 11 7-10 feet, making a rise of 8 feet from Black Walnut 
Island to Ogden's bridge, or 16 1-5 feet from the inlet to 
Ogden's. The rise from Ogden's to Lawrence's bridge is 2 7-10 
feet. 

The profile of the Pochunk Creek shows that its bed at the 
mouth is 7 4-5 feet lower than the bed of the Wallkill at Black 
Walnut Island, and that its b«d at the Neck bridge, Gamer's 
Island bridge and the Pochunk biidge is 1 4-5 feet, 9-10 feet, 
and 3 1-5 feet, respectively, higher than the bed of the WoH- 
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kill at Black Walnut Island. The rise in the bed, from the 
Pochunt bridge to MartiD's bridge, is 6 7-10 feet, from Mar- 
tin's to the first bridge above the mouth of the Wawayanda 
Creek it is 4 1-5 feet, and fi-om the latter bridge to the second 
bridge above the mouth of the Wawayanda the rise is 2 9-10 
feet. 

The rise of the bed on the Wawayanda Creek, from the 
mouth to Edsall's bridge is 3 3-10 feet, and from Edsall's to 
the second bridge the rise is 5 7-10 feet. 

The profile of the Canal shows that the rise of its bed is 
much more uniform than the rise of the bed in the old channel. 
The rise in the bed from thfirst bench to the railroad bridge is 
2 1-5 feet ; from the railroad bridge to Wheeler's brit^ it is 
8 3-10 leet ; and from Wheeler's bridge to the inlet the rise 
is 4 3-10 feet, and very uniform, excepting a reef about 600 
yards above Wheeler's bridge, which is 2 7-10 feet higher than 
the bed at the inlet. The top of the old dam, 800 yards 
below Wheeler's bridge, is 28 3-10 feet above the bed of the river 
at the first bench, or 3 7-10 feet higher than the hed of the old 
channel at the lower end of the Drowned Lands. 

The rise of the water surface on August 16, 1871, from the 
inlet to Willcox's bridge, 121 miles, was 61 feet, and from 
Willcox's bridge to Ogden's bridge, 9 miles, it was 3 3-10 foet, 
making a rise of 9 4-5 feet from the inlet to Ogden's bridge, 
distant 21i miles. Though it was a very dry time, the water 
from Black Walnut Island up to Ogden's was on a level with 
the top of the ground. On September 1st, when there had 
been considerable rain, the rise of the water surface from the 
inlet to Willcox's hridge was 7 1-5 feet. Much of this rise 
was owing to the obstruction at Black Walnut Island, where 
the water runs over a point of the upland. The surface rise 
from Willcox's to Ogden's was II feet, and from Ogden's to 
Lawrence's it was 3 7-10 feet. The water during this week 
was from 2 to 5 feet deep on the " Drowned Lands." . The rise 
of the water surface, on the Pochunk, during this time, from 
its mouth to the Pochunk bridge, was 1 foot ; from the Po- 
chunk bridge to Martin's bridge it was 3 7-10 feet ; and from 
Martin's to the second bridge above the mouth of the Waway- 
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aada it was 5 1-10 feet, the water staQding 3 aad 4 feet deep oq 
the meadow. The rise of the water aurfacj, on the Wawayaa- 
da, during the same time, from its mouth to Edsall'a bridge 
was 3 3-10 feet, and from Edsall's to the aecoad bridge oa ^e 
Wawayanda it waa 5 7-10 feet. The country from the lower 
eni of the Drowned Lands to Lawrence's bridge, and on the 
Pochunk to the second bridge above the mouth of the Waway- 
anda, was covered with water, in many places 5 feet deep. 
This water remained upon the land over two weeks. 

Afall of 8 inches per mile would give the Wallkill a velocity of 
about li feet per second. If the river from Ogden's bridge 
down to the first bench he shortened to 30 miles, which can very 
easily be done by cutting off some bends, 8 inches per mile 
would ^ve a fail of 20 feet from Ogden's down to the first bench. 
Had this been the fall of the Wallkill in the first week of Sep- 
tember, and the grade at Ogden's bridge 4 feet below its present 
bed, which is now entirely too shallow, the water could scarcely 
have remained above its banks for more than two days. 

The grade line on the profile represents this new bed. It be- 
gins at Ogden's bridge, 4 feot below the present bed, and falls 
6 9-10 inches per mile, following the present channel as it is 
represented in the profile ; or, if the channel from Ogden's 
bridge to the first bench be reduced to 30 miles, the grade will 
be 8 inches per mile, giving in either case a fall of 20 feet from 
Ogdeu'a bridge down to the first bench. 

By examining the profile, it will be seen where the grade 
runs hdow the present bed, and where it runs above it. At 
Bessett's bridge it runs above the bed, while 400 yards below 
the bridge it runs under it C feet. At Kimberg's Point bridge 
the grade is again above the bed, while 500 yards below, it is 8 
feet beneath it. At Stewart's landing the grade is 10 feet be- 
neath the bed. At Willcox's bridge it is 3) feet beneath the 
bed. At lower end of Willcox's Island it is lOi feet beneath 
(he bed. At the mouth of the Pochunk it is 2] feet beneath 
the bed. At the upper end of Black Walnut Island it is 9i 
feet beneath the bed. At the lower end, 7 feet- beneath. It 
reaches Pellett's Island bridge 9 feet under the bed, aod the 
inlrt of the canal 6 feet under the bed. Following down 
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the old chaanel wo Bee that the grade reaches the lover end of 
the Drowned Lands 161 feet beneath the present hed, the 
railroad bridge 111 feet, the second dam 7 feet, and the first 
dam 3] feetb(>neath the present bed. It reaches the first bench 
7 4-5 feet above the pre.sent bed. Following the canal, 
whose bed is much more uniform, the grade reaches the reef 9 
feet, Wheeler's bridge 3 feet, and the dam below Wheeler'a 
bridge 1 foot below the present bed of the canal. The cut- 
ting in the old channel, the profile shows, greatly exceeds the 
cutting in the canal. 

The Fochunk Creek, being a smaller stream, requires a 
greater fall. At the second bridge above the mouth of the 
Wawayanda Creek, the Pochunk at present is entirely too 
shallow. Its bed here should be cut 4own 6 feet, leaving a fall 
of 191 feet from this bridge to the mouth of the Pochunk, dis- 
tant 11 miles, or 1 4-5 feet per mile. This grade, as the pro- 
file shows, reaches the first bridge above the mouth of the 
Wawayanda 5J feet, Martin's bridge 4 feet, thePochunk bridge 
41 feet. Gamer's Island bridge 5 feet, and the Neck bridge 7 
feet below the present bed of the channel. It reaches the 
mouth of the Pochunk 2j feet beneath the present bed, or on 
a level with the grade on the Wallkill River. 

The Map accompanying this report shows the extent of the 
Drownud Lands, the cxceediogly crooked cliannel of the 
Wallkill and tho Pochunk, and the nature of the surface mate- 
rial, whether black muck alone or mixed with mud (blue clay). 
The figures on the map denote the depth in feet of the surface 
material down to the hard bottom, which is sand or gravel. 
The material iordrawing the mapof thatpart oi the Drowned 
Lands which lies in Orange County, was obtained from A. S. 
Murraj', Esq., of Goshen, who very kindly lent me a map of 
tliese lands, that was made several years ago, when there was 
an attempt made to drain them. The material for making the 
map of that portion of the Drowned Lands that lies in Sus* 
sex County was obtained by traversing the shore line during 
high water. The depth of the surface material was ascertained 
by running an iron rod down to the solid bottom. Wherever 
it was muck alone, the ground was very soft, the rod running 
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down easily. Where there was considerable clay — which was 
generally Dear the banks of the Wallkill and the Fochnak, and 
especially near streams ruDninj^ into these channels — the 
ground was veiy firm, the rod running down with difficultr. 
The nature of the surface material in Siissex County, and also 
of that portion of the land in Orange County that produces 
only wild grass, is similar to that in Orange County that is 
under cultivation, and that produces as fine crops as are to be 
seen anywhere in the country. There is this difference, how- 
ever : the surface material in Sussex Coanty, above Bessett's 
bridge, is not so deep as it is lower down in Orange County. 
The number of acres of Drowned Lands in Orange County, 
(by Murray's Map), 15,579 ; the number of acres in Sussex, 
10,000 ; total number of acres of the Drowned Lands in 
Orange County and in Sussex, on the Wallkill River, and the 
Pochunk and Wawayanda Creek, 25,579. 

As tbe amount of cutting in the canal will be far less than 
in the old channel, it will be economy to carry the water down 
the canal, where it la running at present. If one of the mills 
below Hampton could be saved, it would be very desirable to 
carry the water down the old channel. Bat as the grade runs 
3i feet beneath the bed of the river at the lower dam, there will 
be no possibility of saving a mill. It seems, therefore, that 
there can be no object in carrying the water down the old chan- 
nel, when it can be taken down the canal with far less ex~ 
pense. 



AaRICULTDBE AND POPULATION. 

The United States census of 1870, though only partially 
published as yet, gives some information of much interest to 
Jerseymen. The population of the United States and of the 
State of New- Jersey is given in the following table, for every ten 
years, hegfnniug with 1790. The table also shows the percent- 
age of increase for each ten years : 
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Fopalation Percentage Population Peccentege 

of United States. of iDcreane. of N. Jonej. of inoreaaa. , 

1790. 3,929,827 184,193 

180a. iS,305,937 35.02 211,949 15.10 

1810. 7,239,814 36.45 245,555 15.86 

1820. 9,638,191 33.13 2n,426 13.04 

1830. 12,866,020 33.49 320,823 15.58 

1840 17,069,453 32.67 373,306 16.36 

1850. 23,191,876 35.87 489,555 31.14 

1860 31,443,321 35.58 672,035 37.27 

1870 38,998,753 24.03 906,096 34.83 

It will be Been that there has been a very naiform increaae 
in the population of the United States up to the last ten years, 
when the destructive civil war interfered to check our rapid 
growth, and diminished the aggregate by probably three milliou 
persODs. 

Our own state has had a much more irregular growth. For 
fifty years after 1790, the percentage of increase was less than 
half that of the whole country, owing probably to the large 
emigration to the newer States. Since then, however, the 
growth has been much more rapid — for twenty years absut 
equal to that of the whole country, and for the last ten years 
considerably greater. Our growth was checked by the war, the 
state census of 1865 showing a popnlation of 773,700, and au 
increase of 15.14 per cent, in five years, while the percentage of 
increase for the last five years is 19.70, a more rapid growth 
than it has ever had before. 

The increase of population is not uniform tJironghout all 
parts of the state, as appears in the following list of counties 
with the population of each for every ten years from 1790 to 
1870, with the ratio of increase for the last ton yeatB. The 
arrangement of counties is geographical, so as to bring those 
counties which have been set off since 1790 next those from 
which they were taken : 
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The cbief increase in population has been in the cities and 
towns near New York, and consists largely of manufacturers, 
artisans, and pereons doing business in tbat city. There is, 
however, a large addition of persons in easy circumstances who 
have come here to get the climatic, social and educational ad- 
vantages of New-Jersey. It is worthy of remark that the 
counties which arc purely agricultural, and are well improved 
throughout, have increased very little in tho last ten years. 
Sussex, our best dairy county, has lost more than two per cent 
Saleni and Somerset, models of thrifty and productive farming 
districts, have gained but little more than six per cent,; Bur- 
lington and Hunterdon, our lat^est and wealthiest farming 
counties, only about eight and ten per cent, respectively. And 
of several oth^s the increase is in the towns and not in the 
country. . In fact, wherever the land is cleared and in good cnl- 
tivation, it needs, with the modern implements, fewer hands to 
till the soil than it did forty years ago. lu many sections this 
loss oi population is very evident, at the same time that th« 
farms are made to produce double, and in many cases four times 
as much as tbey formerly did. 

There has been a considerable increase in the population of 
those counties which contain a large area of nucleared land. 
The wants of our first settlers required that they should clear 
and till land that would produce crops at once, and without 
manure ; and such were tho only lands cultivated in tha 
early settlement of our State. All lands which did not possess 
this degree of available fertility were considered to be barren 
and valueless. A large area in New-Jersey especially in the 
southeast parts, came under this condemnation, and were held 
in disrepute till very recently. In the counties of Cape May, 
Cumberland, Satom, Giloucester, Camden, Atlantic, Burling- 
ton, Ocean, Monmouth and Middlesex there were in 1860, 
734,S61 acres of land of this class, and still covered with a for- 
est of oak and yellow pine. It is one of the discoveries of 
modern farming that such lands can be profitably tilled. And 
there has been a considerable addition to our population in the 
new Bettlements in various parts of these counties ; Cumber- 
land and Atlantic in particular have increased lately in this way. 
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There is a continued advance in the Agriculture of the State. 
The area of improved land is growing larger, the land is betf«r 
cultivated, more fertilizers are used, and lai^r and better pay- 
ing crops are raised. This improvement is chiefly dne to our 
location near New- York and Philadelphia, the best markets on 
our continent, and to our large manufacturing and mining pop- 
ulation, which makes a ready home market for oar products. 
Bat it is partly due to the real capabilities of the soil for rus- 
ing crops ; which heretofore, and under an exhausting system 
of tillage, have been greatly underrated, but which, with an 
improved system of tillage, the judicious xise of manures, and 
restorative crops, are proving their real worth. The statistics 
of farm lands and their value in our state will be more 
plainly exhibited by a comparison with those in the states of 
Oonnecticnt, New- York, Pennsylvania and Delaware ; there 
states being nearest to ub and to the great- markets. 

Area in Par oentBiee of I^nd 
AoTM. in Ifarmi. 

■Connecticut 2,991,360 79 

New- York 30,030,000 74 

New-Jersey 4,848,832 62 

Pennsylvania 29,440,000 61 

Delaware 1,356,800 78 

. The .prices of the farm lands per acre for the years 1850, 
1860 and 1870, are given in the following table : 

1850. 1860. IBTO 

Connecticut $30.50 $36.00 $52.54 

New-York 29.00 38.00 57.36 

New-Jersey 43.67 60.40 86.14 

Pennsylvania 27.33 39.00 58.00 

Delaware 19.75 31.00 4439 

From this, it appears that the value of our farm lands, by 
the acre, is much greater than in the neighboring states, and 
that it is still increasing as rapidly as ever. 

In farm products, the comparison is equally favorable, as ap- 
pears by the following table, which is also compiled from the 
ceosas returns. 
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A comparisoD of the census statisticB of New-Jeracy of 1840, 
1850, 1860, and 1870, shows the direction in which its agricul- 
tnre has developed. The area of cleared lands has increased 
but little. The value of farm lands has doublml. 

The increased solei of farm produce, have been in orchard 
and market garden products, and in the value of animals 
slaughtered or sold for slaugliter, There is a large increase in 
the quantity of potatoes raised. No statistics of other root 
crops have yet been collected, thouRhtuinips, in particular, are 
raised in large quantities for feeding stock. 

Muro wheat is raised, and less rye than there was thirty years 
ago. The amount of Indian com raised is double what it was 
in 1840. 

In live stock it is remarkable that there is no increase in 
number, though there is a very large increase in value. Noth- 
ing shows this better than the sheep, which only number about 
half what thpy did in 1840, while the amount ot wool has fallen 
off but little. There is a diminution in the number of working 
oxen, and an increase in the number of mules. 

The changes are such as are called for by tho peculiarities and 
advantages of our location. This will he more clearly seen, 
when the great development of our railroad system, and the 
consequent increase in marketing facilities, are considered. 

According to the United States census of 18.50 there were at 
that time 206 miles of railroad in operation in New-Jersey. 
In 1860 tho number of miles was 560. The returns for 
187J are not at hand, but at the end of 1871 there were 
1,110 miles in running order, an increase at the rate of 100 
per cent, in eleven years. 

At the beginning of the Geological Survey in 1854, and be- 
fore the new settlements and improvements in the southern 
part of the state began, the total length of the railroad 
lines was 408 miles. Of this 78 miles only were in that half of 
the state south and southeast of the Camden and Amboy Rail- 
road. In 1864, tlie date of the revival of the Survey, the 
length of railroad had increased to 704 miles, end that of the 
soutbcm portion of the state to 305 miles. At the close of 
1871 this length had still further increased to 405 miles. The 
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ratio of railroad length to area ia 1:6.82, t. e., one mile of 
road to each 6.82 square intlea of tenitoiy, bo that if uni- 
formly distributed no person iu the state would be two mil« 
from a railroad. And aa it is, there are very few people intlte 
state who cannot go to New- York or Philadelphia, transact 
business and return the same dav. 

In this condition of the agricultural resources of New-Jeraey 
and its advantages for profitable development, there is a saffi- 
cient reason for the increased attention which ia given to &nn- 
ing in all parts of the state. 

The improvement so far has been mainly by enriching the 
land already cleared, and tilling and cultivating it more thor- 
oughly. The marked snccess which has attended this ia a 
warrant for bringing the atill ancleared lands into cultival^OD. 
There are now almost a million acres of such lands in 
southern New-Jeraey, which can he successfully brought into 
farms. Vinetand, with its 10,000 inhabitants, Hammonton, 
Egg Harbor City, Bricksburg, Manchester and many smaller 
settlements, are on ground, that only ten or fifteen years ago 
were uncleared — and now they have become self-supporting- 
raising good crops of corn, wheat, clover, potatoes and other 
staple crops, and fruits in abundance, both for family and for 
market purposes. 

Experience shows that this light land can be cheaply and 
«aBily cleared. It needs fertilizing foT the first crop, but this 
ia compensated by the cheaper tillage, warmer soil and fewer 
delays from either extremely wet or dry weather. The mild- 
ness and salubrity of the climate, too, are attractive to those 
who have experienced the rigors of a northern winter. 

Immense deposits of peat are found in all parts, and the rail- 
roads give ready access to the marl beds. No better fertilizers 
than these can be found for supplementing the atorea of the 
barn-yard, and there is no cheaper or more lasting fertilizer 
than the greeu^sand marl, which exists in inexhaustible quan- 
tities. 

These uncleared lands constitute the largest body of unde- 
veloped wealth in the state, and they offer a moat inviting 
field for those who wish to get cheap farms and homes for 
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theniBGlveB, and at thesame time to retain the advantages which 
come from proximity to the great business centres of the coun- 
try. Wild land can be got at from $5 to $25 an acre, accord- 
ing to its nearness to roads, railroads and settlements. The 
wood upon it is in ipany cases worth all the land costs. This 
is cut off, in the early summer, it pDssible, the brush is left 
scattered all over the ground, except a strip 10 or 15 feet wide 
all around the field. From this strip the brush and leaves are 
raked off and several furrows are plowed in it, so as to stop fire 
from getting into the adjoining lands. When dry the brush is 
fired on the windward side, and in a few minutes the tire sweeps 
over the whole ground, burning leaves, brush and everything, 
except some of the lai^er sticks. This costs not more than a 
dollar an acre. The ground is then plowed and harrowed, at a 
cost of $6, and dressed with 40 or 50 bushels of slaked lime 
per acre, at a coat of $5. The ground may then be sown with 
rye, and in ihe following spring with clover seed. The crop of 
rye will amount to 10 or 12 bushels an acre, and the clover 
will grow for two years, giving a crop of perhaps a ton an acre, 
each year. 

Some farmers after plowing and liming the ground prefer to 
plant to potatoes in the spring, diessing them with 400 pounds 
of super- phosphate of lime, or 5 tons of marl, to the acre. An 
average crop of potatoes raised in this way is 50 bushels an acre. 
A crop of wheat or rye follows the potatoes. Itis dressed with 
bam- yard manure, compost, or any good fertilizer that can be 
got. The quantity of wheat or rye will not be more than 10 
or 12 bushels an acre. The clover sown in the wheat is a light 
crop, but it grows, and is the hp^nning of the improvement of . 
the land. 

After the land has been in clover two years, it is plowed up 
and planted to com, of which it will yield a crop of 40 bushels 
an acre, without other fertilizer than the sod. Most of the 
stumps will plow out by this time. The com may then be fol- 
lowed by oats or potatoes, and that crop by wheat, using such 
fertilizers as the farm will afford, and buying marl, super-phos- 
phates, other purchased fertilizers, or gathering muck, marsh- 
mud, fish, gea-weed,&c.,for composts, as the location will permit. 
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By the third rotalioD in this way, wheat may be brought to 
an average of 20 bushels ao acre, com to 70 bushels, and hay 
to 3 tons, while the cost ot tillage is but little more than half 
what it is on heavy soils. 



Iron Ores and Mining. 

MAGNETIC lEOH ORE. 

In the Final Report, made in 1868, the "list of mine^ of 
magnetic iron ore" included 115 separate mines and grou])8 of 
mines. The list as corrected in the autumn of 1871, contains 
161 mines and localities, at which mining operations have been 
uudertaken in their «2amiQatioa or further development — 
an increase of 46 during the past three years. This 
additional number is mainly due to quite recent explorations 
in Warren and Sussex Counties. In Morris County there has 
been little discovery outside of the large mines already in oper- 
tion. Within the limits of these there is, of course, much 
change and discovery as they are more and more extensively 
opened. But the number of loC'alities at which ore is mined is 
less than it was a few years ago. The product is considerably 
greater, showing that the mines are more vigorously worked 
than at any previous jteriod, and also that their capacity is not 
lessened as they get deeper. Several comparatively new open- 
ings have been given up, and seme of the older mines appear 
to be worked out. The greater portion of the ore comea from 
about thirty mines and groups of mines. And these furnished 
nearly the same relative proportion of it three years ago. The 
remaining 1 [}] localities consist of new openings, minea that 
ore idle, and those that are yielding small amounts of ore. 
Many of them must be regarded as still in the nature of esplor- 
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ations — undeveloped. Ot the mines not working, many are 
n&rrow veins and Btriags of ore ; in some there is too mach 
rock, rendering the extraction of the ore nnprpfitahle ' others 
are too far from easy and cheap communication, lines of rail- 
road or canal ; a few are held by owners not in need of an addi- 
tional supply of ore ; and a very few are idle for reasons known 
only to the business management. 

In Huntenlon County nearly all of the iron ore mined comes 
from the Bethlehem and High Bridge mines. Some work in 
prospecting has been done near Lebanon and at various 
points on the Musoonetcong Mountain, but the product of these 
discoveries has been inconsiderable. 

In Warren County there have been several new openings 
made on the mountain range running northeast from Washing- 
ton to the Sussex County line. Ore has been discGverbd in 
workablequantities at several points on the subordinate ridges of 
Jenny Jump Mountain. The most extensively worked of these 
new mines is that of the Pequest Mining Company, about two 
miles northeast of Oxford Furnace. 

On Schooley's mountain, in Morris County, there are a few 
quite recent discoveries of ore, but they are not yet sufficiently 
explored to determine their probable value. Near Chester, 
three mines have been opened since ISGS. Northeast of these, 
the mining operations, with few exceptions, are con&ned to the 
older localities. 

In Sussex and Passaic counties the construction of the Mid- 
laud Bailroad has given a fresh impetus to searches for ore, 
and brought to light somo outcrops that are' quite enconraging. 
The completion of tins road will no doubt lead to other discov- 
eries, and to the further developmsnt of ore beds now known. 
Hitherto these have been almcst valueless, in consequence of 
the cost of carting the ore several miles over rough roads to 
railroad and canal lines. 

During tho past year there have been some interesting dis- 
coveries of iron ore in the north eastern part of Somerset Coun- 
ty-s-from two to three miles west of Bernardsville, but the dig- 
gings are still too limited in extent to speak with much cer- 
tainty concerning them. 
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The detailed description of these tocalities la reserred for tlie 
final report on the iron ores of the state, to be published during 
the cuTTQpt year. 

The product of the iron mines of the State for the year end- 
ing December 31st, 1871, may be approximately set down at 
450,000 tons. The data for, tfais estimate are as follows : the 
ore tonnage of the Delaware, Lac&awimua and Western By- 
road, Central Bailroaet of Wew-Jersey, Morris Canal ; the 
statements of the managers at Ringwood, Oxford Furnace, 
Franklin Furnace, and the estimate for amounts mined at new 
openings, and mines whence the ore has not been shipped. The 
aggregate of the amounts carried from stations in New Jersey 
on the above mentioned lines is 411,661 tons. This latter 
sum includes some hematite, but the amount is scarcely 
large enough to warrant a deduction from the above estimated 
product. In the annual repoit for 1867, the product of the 
iron mines was estimated at 275,000 tons. In 1864, the esti- 
mate was 226,000 tons, so that there haa been an- increase of 
100 per cent in the product of oiir iron minea since that date. 
Dr. KitcheJl said, in 1856, that the nMoes might yield 100,000 
tons for that year, or not one quarter of their present working. 

Of this total, (450,000 tons,) more than four-fifths, or 
about 370,000 tons, come from Morris County, leaving but 
80,000 tons for Sussex, Warren, Passaic and Hunterdon conn- 
ties. 



BUMATITS. 

The mining of this ore of iron in New Jersey is limited to a 
few locafities, of which the Fochnck and Edsall mines north- 
east of Hamburg, the Beattyestown mine, and that near Carpen- 
tersviUle. on the Delaware, are the nxiat important. These have 
not been steadily worked since they were opened, so that the 
total product of hematite in the state is very small in com- 
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pariaoD with that of the magoetic ore. It ie occasioQatly founcl 
in small maasee on or near the surface, but so far no very large , 
deposits have been discovered outside of the above-meDtioned 
mioes. Small quantities have been obtained in pits dug in our 
limestone valleys, A recent discovery of interest was brought 
to the notice of the Survey by E. P. Potter, of Pottersville, 
Somerset County. The specimens sent by lum came from Ger- 
man Valley, near the Hunterdon County line. The percentage 
of metallic iron in these was determined to be as follows : 
No.:. No. 2. No. 3. No. 4. 

54.88. 56.89. 40.45. 56.12.* 

The geological character of this valley is very similar to thaf 
of the MusconetcoDg Valley, and to that of the brown hema- 
tite localities of Eastern Pennsylvania. The probabilities itf 
favor of the occurrence of workable deposits of such ore in this 
valley are strong enough to justify a careful and thorough ex- 
amination of its whole surface, and its superficial beds. As ' 
ore is moat generally found near the borders of the limestone 
outcrop, either between the gneiss (or grey rock) of the bound- 
ing ridges and the limestone, or between the latter rock and 
the overlying slate, searches should be confined more particu- 
larly to such lines of outcrop. Explorations should, however, 
extend over the whole breadth of these valleys, as it is some- ■ 
times found resting upon the limestone strata, covered by quite 
thick beds of ferruginous loam, clay or other earthy matter. - 

The total product of these mines for 1871, has been estima- 
ted by good authorities at 15,000 tons. But this is below their 
capacity, even as at present opened and worked. 

Another interesting specimen sent to the Survey laboratory 
came from the bottom of the Beattystown mine. It was at 
first supposed to be an altered limestone belonging to the un- 
derlying rock strata, but a more careful examination showed 
it to be a carbonate of iron, mixed with some silicious matter. 
On analysis, it was found to contain .82.23 per cent, of car- 
bonate of iron. The extent of this ore has not been ascertain- 
ed, as it was first uncovered the day ol the visit to this mine. 

The increasing demand for hematites and the erection of new 
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furnaces near some of tliose minee, will greatly enlai^e tliei^ 
operations, antl atinitilftto to diBcoveriefi in other localities. 



The zinc mines of the Htate have \-ie1ded about 22,000 tonx 
of ore (hiring the post year. 

ARSEN'JCAL ORE. 

During the past season specimens of so-called silver ore hare 
been extensively circulated at Hackettfitown, and in the neigh- 
boriiig villages of Warren and Sussex counties, the locaUtie3 
■whence they came being kept secret, A single lump of what 
was Baid to be the same as the " silver ore," vaa obtained from 
tiio ridges on the east side of the Jenny Jump Mountain, »ad 
■was analyzed and iound to be an ore of arsenic. The specimen 
yielded 15.60 per cent, of sulphur, and 29.80 per cent, 
of arsenic. Mineralc^ically, it is arseDopyrite or miepickel, 
with probably some Idlingitc, but the specimen was too small 
to determine the latter with certainty. In the report on the 
Mineralogy of Kew York, Dr. L. C. Beck mentions this arseni- 
cal ore as occurring in crystalline limestone near Edenvilln, 
Orange County. The geological character of the latter localitj 
is very similar to that of these subordinate ridges of the Jenny 
.lump, Mountain range. The analysis of the New-Jersey spec- 
imen indicated traces of cobalt and nickel, but no silver conld 
be detected. It is probable that the traditions of silver ore on 
this mountain are based upon this arsenical pyrites. This ore 
associated with other combinations of arsenic, nickel, co- 
balt, iron and sulphur is worked in Saxony, and extensive- 
ly at Reichenstein, in Silesia, as a source of metallic arsenic, 
arseuious acid, or white arsenic, the pigments realgar and orpi* 
mont, and for other arsenical compounds used in the arts. The 
extent of the occurrence, and the character of this ore, are mat- 
ters to be more fully studied, before deciding upon its probable 
value. " ■ 

CASriELB'3 rnoaPUATE OF LIMK AND IRON-OBB BED. 

This new and extraordinary bed of apatite and magnetite i 
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was diBCOvered the past season. It is at Ferro-Moat, on the 
Dickerson Uinlng Company's property, a few rods northeast of 
the store and hy the side of the puhUc road. The line of at- 
traction passing through it can be traced for^lOOO feet, running 
east of the company's farm house. The hed has been uncov- 
ered at two points, by E. Canfield, and the deepest shaft Is 
about forty feet down — measured on the slope, of which thirty- 
five feet was in this mixed ore. Near this, there is a fault of 
thirty-five feet, towards the foot wall, throwing the bed to the 
west side of the road. The beil is eight feet wide, and has 
regular walls of gneiss rock, in which there is little, if any, 
apatite. The dip is about 65'' towards the southeast. The 
mass of the bed is a bard and firm mixture of magnetic iron 
ore, and greyish white apatite. Some portions of the bed show 
n parallelism in t&e arrangement of its minerals, consisting of 
alternate layers, or lamellar masses, of magnetite and apatite. 
The proportion of this latter mineral by weight may avcn^ in 
the whole bed, thirty-five p^r cent. The two are nearly of 
equal bulk, the phosphate being to the iron ore, in weight, as 
three to five, their respective specific gravities. A portion of tlie 
phosphorus is probably in combination with the iron, as the 
lime is not sufficient in amount to saturate the phosphoric acid, 
and also as the acid solution of the separated m^netite holds 
some phosphoric acid but no lime. A little quartz, orthoclase, 
And occasionally small spangles of brown mica are seen in the 
ore mass. The following results were obtained in the chemical 
examinations of an average sample, and of a specimen rich in 
apatite. ^ 

AVERAQE ORE. 

Matters insoluble in hydrochloric acid 11.30 

Proto-sesquioxide of iron or magnetite 5401 

Lime - 17.21 

Magnesia 1.65 

Snlphuric acid . 0.07 

Phosphoric acid 1491 

Total (of matters estimated) M. 99.15 

The specimen rich in apatite gave 53.85 percent, of phos- 
;>hate of lime. The average sample contained 31.90 per cent. 
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Someexperiinenttj on the solubility of this ore nnd its phos- 
phate were made, the results of which were as follows : 

Experiment No. 1 — Five grammes of the ore, heated one- 
half hour iu twenty c. c. of dilute sulphuric acid, coutainiDg 
127 grsmmee of anhydrous acid, yielded 0.27 gmmnies oi 
phosphoric acid in solution. About 38 per cent, of tlie phos- 
phate of lime was dissolved in this experiment. 

Experiment No. 2 — Two gi-ammes of ore digested in ten 
cubic centimeters of dilute sulphuric acid (of same stren(;th a$ 
in Es. No. 1) gave 0.127 grammes of phosphoric acid io sola- 
tion. 

Experiment No. 3 — Two grammes >»f the ore, treated with 
the same quantity of acid as in No. 2, in a vacuum, yielded 
0.161 grammes ot phosphoric acid in the solution. 

Experiment No. 4 — In this, a specimen containing about 5^ 
|)er cent, of apatite was used. The iron ore was removed by 
means of a magnot. Of this residue, one gramme was digested 
in 73 grammes of commercial Hulphuric acid, containinr; 
0.55 grammes of anhydrous acid, over a water bath. The re- 
sulting solution contained 0.216 grammes of phosphoric acid. 
ef|uivalent to 0.47 grammes of phosphate of lime. 

Experiment No. 5 — One gramme of the same residue as wa- 
used in No. 4, was heated in 25 cubic centimeters of dilutt 
sulphuric acid, containing 0.55 grammes of anhydrous acid, over 
a water hath, and the mass evaporated to drv'ness; 0.237 
grammes of pho6phoric acid, equivalent to 0.517 grammes cf 
phosphate of lime, were found in the solution. 

Eirperiment No. 6 — One gramme of the same residue as b 
Nos. 4 and 5, was treated with 0.73 grammes of commercial 
sulphuric acid without beat. At the end of thirty-six hour 
the solution yielded 0.1S5 grammes of phosphoric acid, or 
0,405 grammes of phosphate of lime. 

The rcHidue, after the removal of the iron ore by a magnet, 
and which was used in Exs. Nos. 3, 4, 5 and 6, contmns ai 
average percentage M 34.5 of phosphoric acid. 

From these expeAents, it will be seen that the best result' 
were obtained jiy the removal of the magnetic iron ore, and tbr 
digestion of the remaining mass in acid, until it was evapomlei 
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([nite to dryneee. The experiment without heat did well. The 
previous removal of the magnetite is Deoessary, as can be seen 
hy comparing experiments Nos. 2 and 3 with 5 and 6. Its re- 
moval on a large scale would give a rich ore tolerably free from 
phoephorn^, and at the same time avoid an unneceseary waste 
of the sulphuric acid in the subsequent digestion. The solu- 
tion from this digestion would, on evaporationj yield a super- 
phosphate containing moie soluble phosphoric acid than the 
average of those in the market. The separation of the magnetite 
and apatite could be effected by water, in consequence of the 
greater specific gravity of the former, or by the use of magnetic 
machines. The purification of the iron sands of New Zealand, 
of thoio of Moisic, in Canada, and of other localities depends 
upon tfiis difference of specific gravities, and is successfully 
(lone by washing. Magnetic machines have also been i^^ed in 
Canada, Northern New York, and at some European mines. 
For either mode of separation, a previous crushing of the ore 
would be necessary. The economical working on a large scale 
must be determined by the cost of buildings, apparatus, fuel, 
labor, &c. In the laboratory the profit is evident when it is 
understood that sulphuric acid costs from two to three cents 
l>er pound, while the soluble phosphijric add is worth at least 
fourteen cents a pound. Taking the figures of experiment, No. 
5, we get 73 lbs. of acid, at 2i cent8=$1.79. Soluble phosphoric 
acid, 23.7 lbs., at 14 cents per )b.^$3,32. And 3.32—1.79= 
$1.53 per cwt. of separated apatite, equal to $30.60 per ton, 
Whether or not this margin be broad enough to cover the ex- 
penses of the necessary manipulation is for practice to decide. 
Phosphate of lime is so valued in England, that in Cam- 
bridgeshire beds of coprolites from nine to sixteen inches 
thick, ere uncovered and profitably worked, when the over- 
lying earth, clay &c., Ts fourteen feet thick. And thisj too, 
where the first cost of the land is large. The vein mass or 
material from these beds is washed, and then made into super- 
phosphate, in thp same manner as bones and some native guanos 
The washed coprolites contain on an avemge 56 to 60 per cent. 
of phosphate of lime, and sell at fifty shillings, or about 
$13.50 per ton. In Nassau, Germany, tfa>; mining of native 
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phosphate of lime as a source of superphosphate has at- 
lained large dimensions. In 1867, the product of the Lahn 
and Dill districts, in that province, amounted to 62,500 tons. 
The average price of this native phosphate was about $9 per 
ton — t. e., for such as contained from GO to 70 per cent, of 
phosphate of lime. In our own country thu phosphatic depos- 
its of South Carolina yield a large amount of raw material for 
the manufacture of superphosphates. 

As an additional source for such materia), this new and ex- 
traordinary mine appears to be worthy the attention of those 
interested in and conversantjwith the business of mannfactunng 
fiuporphospbates. 

MICA MINES. 

The first to be described ia located about three miles 
north of StewartsviUe, and on the west bank of Merrill 
Creek, Harmony Township, Warren County. The valley 
is narrow, and in places ledges of rock crop out bo thai 
much of the surface is too etony for cultivation. At several 
points the, soil contains a considerable proportion of mica, indi- 
cating the existence of this mineral in the underlying rocka of 
the valley. In tlie disintegration of the rock, this has beea left 
unchanged, ns one of the constituents of the resulting rock 
covering. ' 

The openings in the exi)loration oi the company are a few 
feet above the stream, and just below a shoulder or rib of the 
sidehill. The most northerly of these is adrift running tweotj 
feet into this shoulder. At the further end it ia about fifteen 
feet deep, and its average width is 21 feet. .The heading o: 
this drift is in gneiss, as arc the side walls. The whole mass of 
the vein is mica, the cleavage planes lying in all directions. 
South of this drift there is a broader e^iavation in the hillside, 
it being about twenty-five feet long, and eighteen feet deep- 
Here the mica appeara to be in veins one to two feet thick, 
traversing the gneiss of the hill. This latter rock is micaceous, 
with soma beds of acranitoid character. Associated with thi' 
mica, occur quartz, feldspar and asbestus. Some portiona ap- 
pear to be mixtures of whitish pyroxene and mica. Between 
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these two openings, aad south of Hio last described, there are" 
several excavatjons of lesser depth, but ail showing the same 
general character — veins of mica traversing the gneissic beds of 
the country. The mica may he considered as constituting the 
mass of granitic dikes, which lie in, and cut the bedded rochs 
of the district, differing from ordinary granitic and syenitic 
dikes of our azoic formation in the larger proportion ofmicaj 
amounting, as it occasionally does to an entire exclusion of the 
minerals nsually accompanying it, and forming the mineral ag- 
gregate of such masses. The mica of this locality is a brown 
potash variety, known as muEcQviti;. In thin plates it is trans- 
parent and almost colorless. The pres'-nt company made these 
openings the past summer, under the superintendence of their 
agent, K. J. Kymer, of Stewartavilie. The explorations al- 
ready made show that the masses of mica are quite irregular ia 
their extent, and from the known character of such dikes noth- 
ing can be i)redicated of them with certainty, beyond what is in 
sight. 

Another, so-called, vtica mine has been oitcned during theycar 
post by ClarksoD Bird, of Broadway, on Scott's Mountain, about 
one mile north of that village. The property was leased from 
J. Fntls. The mine is on the southeast slope of the ridge, near 
the road to Springville. It consists of two small excavationsj 
about twenty feet apart, one being about fifteen feet (vertically) 
higher up on the hillside. The covering was about four feet 
thick of rotten gneies and earth. The mica is free from i;npu- 
rities or admixture of other minerals, hut the cleavage planes 
are much bent and not very large — not generally exceeding a 
few inches square. The upper portions of the micaceous mass 
are quite loose, so that the plates are easily split out. Deeper, 
the mass is more solid, and the plates appear larger. The sur- 
face of the vein or dike dips or descends westerly into the face 
of the hill. The rock on top of the vein is a crumbling gneiss, 
consisting of orthoclase, brown muscovite, and a small per cent- 
age of vitreous quartz. Some of the mica from the bottom will 
measure 8x10 inches. Thus far the work has been for explora- 
tion alone. 

The mineral here is the same as at the mine of the last de- 
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•cribed locality, muacovite, excepting tliat it ia darker colored, 
being a deep brown, to amber color. The surface iodicnttoDK 
of the same ridge, further to the south, are favorahle to the 
existence of the same mica dikes beneath. 

ROAD MATERIALS AKD ROADS. 

Good ruads are esseotial. to any community that would 
thrive. The losses in tim«, wear of teams and carriages, and 
diminished amount of work done, are enough to take offa large 
share of the profits of ordinary business. Up to a very recent 
date bad roads have been the rule, and good ones the exception 
in New-Jersey. Heavy sand in the southern part, and mnd 
and stones in the_ northern and middle portions of the state 
have too often been the road materials. 

In our southern counties there is an abundance of gravel and 
gravelly loam, and nearly all of the ground is naturally vtW 
drained. In such case, it is easy to make good roads. It is 
only necessary to shape its surface to tlie proper form, to roaie 
ditches and drains to carry off all the water, so that Done shaU 
stand upon the road or on the sides near its level, and then to 
cover its surface from six inches to a foot in thickness with 
gravel, containing loam enough to make it pack, and the road is 
done. Most excellentroadsaremadeinthis way. Andthereare 
hundreds of miles of them in the different counties of Southern 
New Jersey, over which it is a delight todrive. There is no rea- 
son jvbjall the roads should not be of this character. Their 
cost vaiies from $1,000 to $1,500 per mile, according to the 
greater or less distance that the gravel has to be carted. Ids 
few instances, this tumpiking has been done by the townships, 
but much more has been the work of private corporations act- 
ing under charters.from the state. 

In the northern half of the slate there is much more difficnl- 
ty in making good common loads, gravel is not so abundant 
and the soil is not so well underdralned. Roads that remwn 
in good order throughout the year are not common. Those 
about Madison, Morris County, possess this eicelleace, and 
they make it one of the most attractive and desirable places of 
residence in the whole elate. Roads generally, wherever the 
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■soil is not dry enough, must first be drained by tile or stone • 
■nnderdmina, and then made of the proper form and graveled. 
In Orange, Essex County, trap rock has come into use for 
making roads, with the most satisfactory results. The mate^ 
rial is hard and tough, and the roads made of it are solid, 
smooth and durable, and for their excellence of moderate ex- 
pense. They are so well liked that their use is extending 
rapidly. Several miles are already built. This has been done 
by property owners, by townships, and by street commission- 
-ers. High street, in Kewark, and South Orange Avenue, are 
both in process of paving with it. It is known as the Telford 
pavement, and I copy a description of it from the specifications 
for that in High street, which were sent me by Francis H, 
Dawes, Esq., of Newark : 

" The roadway to be excavated, graded and properly leveled 
to a depth of sixteen inches below the top of the gutter-stone ; 
-the form of the cross-section to be in every respect the same as 
that to be .given to the surface of the pavement. The road bed 
is then to be rolled with the steam roller until approved by the 
Street Commissioner. On the road bed thus formed, a bottom 
flourse or layer of stones of an average depth of eight inches is 
to be set by hand in the form of a close fiim pavement, the 
stones to be placed on their broadest edges, lengthwise acrops 
the street, and so an to break joints as much as possible ; the 
breadth of the upper edges not to exceed tight inches. The 
interstices are then to be filled with stone chips, firmly wedged 
by hand with liammers, and projecting f)omts.broken off. The 
■whole surface of this pavement to be subjected to a thorough 
setting or ramming with heavy sledge hammers. Theinterme- 
<ljate layer of broken stone is then put on to the depth of six 
inches, the stones to bebroken'to a size not exceeding three 
Inches diameter, and thoroughly hilled down with the steam 
Toiler, after which the surface layer of broken stone, of a size 
not exceeding^ two inches in diameter, is to be put on and even- 
ly spread to snch depth as may be reqtiired to bring the surface 
when tihoroiighly compacted with the steam roller, to the proper 
grade and cross section ; making the total depth of broken 
atone f%ht inches, and the entire thickness of the jtaveinent. 
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when completed, eixteen inches. Adj irr^ularities i^pearin^ 
during the rolling are to be carefully filled with additional mb- 
terial, 80 ae to produce an even surface. When the sur&ce ii 
, thoroughly railed, a binding, composed of the screening and^ 
detritus of the broken stones vith sand, is to be spread theifr 
on, sprinkled, and thoroughly and repeatedly rolled vith Uu- 
steam roller until the surface becomes firm, compact asd 
smooth. Any binding material remaining on the surface a 
then to be swept off and removed. For the foundation, anj 
stone not liable to be affected by the action of the frost may be 
used after having been approved by the Street Commissioner. 
The broken stone In the intermediate and surface layers to be- 
exclusively of trap rocks !" 

When the traffic is lighter over the road the brohen stooe 
may be thinner — down to twelve or even ten inches, and the 
breadth may be less — sixteen or twenty-four feet. The cost of 
these roads varies with the distance to which the broken stono 
has to be hauled. That in Main street. Orange, which is six- 
teen inches deep, cost $1.90 a square yard. Centre street,. 
which is paved thirty feet wide and a foot deep, cost $2.50 » 
running foot. The road going up the mountain is twenty fe«t 
width of pavement, and from eight to twelve inches depth of 
stone, and was built for one dollar a square yard. The road 
from the stone-breakers, on the 'Northfield road, for a mile 
down, waa graded and paved for a dollar per running foot. The 
contract for paving High street, Newark, was let for $1.90 per 
square yard, which was probably too low. Other contracts isx 
like work have bees- taken at $2.25 to $2.50 a square yard. 
The Btone ie broken in a IWake's rock crusher, and when driven 
by a ten or twelve horse engine, ninety tons or sixty cnlnc 
yards can be broken in a day. Daniel Brennan, jr.,-of Orange 
has done a large part of the work there, and his arrangements 
for doing it are very complete. He quarries the stone near the 
top of the First Mountain, and the breakers are so located that 
the carts dump the stone close to them, and the broken stone 
are elevated, sorted and deposited in proper shoots by machins- 
ry, and wagons are driven directly under the shoots and the 
stone falls inte them, thus needing no handling. The excel- 
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leuce and economy of these roads is such that I am sure it vill 
be a great public benefit to hare them more thoroughly known. 
I do not think that better atone roads can be fonnd anywhere 
in the world than these in Orange ; and it will be worthwhile 
for any who are considering the subject to go and see them. 

Trap rock is abundant in all the middle portion of the state. 
Bergen Hill, and its extension to the Palisades, is of this rock, 
BO are the First, Second and Third Mountains west of Kewark 
exteuding from Fluckemin and Somerrille to Faterson and al- 
most to the state line. Rocky Hill, Mt Rose, Sonrland Moun- 
tain, Goat Hill, Pickle's Mountain, and many smaller outcrops 
in the red sandstone region are of this same rock. The gneiss 
and gray rocks of the Highlands furnish a good material for 
stone roads, but not eqnol to the trap. The stone is not so 
tough, and it wears into dust much faster. Limestone is a still 
softer rock, and, of course, is not so well adapted for this pur- 
pose. . 

Those who are curious in regard to the literature of this im- 
portant subject, will find in the Reports of the United States, 
CommissionerB, on the Paris Exposition, a capital one by Arthur 
Beckwith, C. E., " On Macadamized Streets and Roads." The 
Legislature of Massachusetts, for 1869, offered prizes for the 
best essays on roads and road-making, and a valuably document 
is published containing interesting and instructive essays, to 
which the prizes were awarded. The annual reports upon the 
Kew York Central Park also contain accounts of its excellent 
roads. 

LIUE8T0NKB AND LIHE. 

The limestones oi the northern part of the state continue 
to furnish a large amount of lime for a^^cnltural purposes. 
The yearly product of our kilns has not, however, greatly 
changed within the past three or four years, and thebasiDess 
Los not moved from the localities mentioned in the "Geology of 
New Jersey," in 1868. In that report the superiority of the 
non-magnesian limes to the ordinary dolomitic or magnesian 
limes and the localities where such pure or non-magnesiaa 
limestones occur, were indicated, (see pages 388, 396 — 399, 
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400—404, and 41C — 413 of "The Geologj- of New Jersej;, 
Newark, 1868." 

During the past neason, some crystalliimlhiiegtoncs from the 
valley of the Wallkill, Sussex County have been analyzed, and 
three of the analvBes are here presented : 

No. 1. No. 2. No. 3. 

Lime .- Sl.Oii 53.53 51.96 

Magnesia 3.02 1.73 2.92 

Oxide of Iron and Alumina... 0.80 0.50 0.20 

€arbonicAcid 43.44 43.97 44.03 

Graphite and matters insoluble 

in acids 1.40 0.55 0.20 

99.72 100.28 99.31 

No. 1 is a surface si)ecimen, from ueara new kilo'oa lands of 
J. B, Titman, northwest of Sparta. No. 2 is the ordinar]' 
white or Crystalline limestone, which is burned at Frantlin 
Furnace. No. 3 is from West Vernon, and was sent to the 
Survey laboratory by J. H, Brown, of Franklin. None of 
these specimens arc dolomitic or true magnesian. The practi- 
cal value of these as a source of lime is yet a matter of experi- 
ment, and the results to he obtained are looked foiward to with 
interest and hope. And the opening aC the Midland Railway 
which passes directly across these beils of limestone will make 
them available for a large district of country. 



Theofticersof the Survey will take pleasure in analyzing 
specimens of ores, minerals, fertilizers, &c., which are found 
■within the state, and promise to be of public interest. They 
mey be sent to Prof. George H. Cook, State Geologist, 
Hew Brunswick, N, J. 
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APPENDIX. 

Publications of the New Jersey Gealogical Survey. 

Geology of New Jersjy, 899 pages large octavo, illastrated 
by 108 photolithographic eiigravingH and woodcuts, and Bix 
mine maps ; and accompanietl by a portfolio c<')ntaining the 
following maps, in sheets : 

1. Azoic and Paleozoic Formations, iacluding the iron-ore 
and limestone districts ; colored ; scale 2 miles to an inch : 

2. Triaasic Formation, including the Red Sandstone and 
Trap-rocks of Central New Jersey ; colored ; scale, 2 miles to 
an inch : 

3. Cretaceous Formation, including the - Greensand Marl 
Beds ; colored ; Hcale, 2 miles to an inch : 

4. Tertiary and Kecent Formations of Southern New Jersey; 
colored ; scale, 2 miles to an inch : 

5. Map ot a Groi]p_of Iron Mines in Morris County ; pnnted 
in two colors ; scale, 3 inches to 1 mile : 

0. Map of the Ringwood Iron Mines ; printed in two colors; 
scale, 8 inches to I mile : 

7. Map of the Oxfoid Furnace Iron-ore Veins ; colored ; 
scale, 8 inches to 1 mile : 

8. Map of the Zinc Mines, Sussex county ; colored ; scale, 
8 inches to 1 mile : 

Price of the book and portfolio of maps, $6.50. 

Qeology of New Jersey, as above, without portfolio of maps, 
hut containing a folded and colored map of the State, on a 
scale of 5 miles to 1 inch. Price, $4.00. 

Geological Map of New Jersey, on a scale of 2 miles to 1 
inch \ colored and mounted on rollers. It gires the Qeology 
of the State the same as Maps 1, 2, 3. 4. in the portfolio, and 
is essentially thesecombined in one map. Size 51 by 7i feet. 
Price $8.00 per copy. 
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The prices are fixed to merely cover the cost of paper, print- 
ing and bindiDg ; the expenses of the Survey and preparing 
book and engravings being paid by the State. 

These pnbltcations can be had from Prof. Q«orge II. Cook, 
State Geologist, New-Brunswick, on remitting the price, or 
through the booksellers. 

The books are also kept for sale at these prices by William 
T. Nicholson, of Trenton; Morgan & Shivler, of New-Bruns- 
wick ; M. R. Dennis & Co., Newark, and D. Van Nostrand, 
of New York City. 

The work is in the following public libraries, where it can be 
consulted : 

In all the State Libraries ; in some other of the large public 
libraries in different parts of the United States, and in f^l the 
public libraries in New Jersey, and in the adjacent cities of 
New York and Phikdelphia. It is also in the offices of most 
of the County Clerks. 

The Annual Reports for 1869, 1870 and 1871, can be had 
on application to the State G-eologist. 
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To His Excellenci/, Joseph J). Bedle, Governor of the State 
of New Jersey, and President of the Board of Managers 

of the State Geological Survey : 

Sib — I have the honor herewith to Bubmit my annual 
report on the progress and present condition of the Geolo- 
gical Survey of the State. 
"With liigh respect, your obedient servant, 

GEO. H. COOK, 
State Geologist. 
New Bninswiek, November 20, 187S. 
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REPORT. 



The wofkof tlie Geological Survey of New Jereej, has 
been proBecuted during the past year in all its depart- 
ments. Having been organized for the purpose of develop- 
ing the natural resources of the State, its investigations 
have necessarily taken a much wider range than would be 
involved in describing the composition and structure of the 
materials of our rocks and soils, and of the successive 
changes in animal and vegetable life, changes in climate 
and in elevation above, or depression below the level of the 
sea. Tlie language of the act authoiizing the survey, 
plainly indicates that the work done was not in the interest 
of geological science alone, but also in the applications of 
.geology to the benefit of agriculture, mining and metal- 
lurgy ; to making public our supply of materials for whicli 
industry may find profitable use, or by which the wealth 
and comfort of our people may be increased. The instruc- 
tions received from the Board of Managers of the Survey 
have been in accordance with their interpretation of the 
law. And the results of the work done, have shown the 
wisdom of their interpretation. Prof. Rodgers' Final Re- 
ports on the Geology of New Jersey was published in 
1840. His work was well done, and it was ably presented 
in that report, and the publication was of great benefit to 
the State. Tlie annual reports of Dr. Kitchell and his as- 
sistants in 1SS4, 1855, and 1856, began the development of 
onr geology in its practical and economical relations. 
Though this work was stopped for financial causes, it 
■brought out in strong light the great value of our agricul- 
tural, mineral and manufacturing resources. And the 
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yearly reports made to this Board', siuce 1864, and' published, 
have helped to make JerBeymeti, as well ob thoee of other 
States, appreciate the value and capabilitieB of our catural 
advantages. 

To understand the growth of our State, notice the popn- 
lation at each United States census, and the per centa^ of 
growth for each ten years. 



1790 184,1»S 

1800 211,949 lfS.10 

1810 245,»55 16.80 

1820 277,426 13.0* 

1830 320,823- 15.5S 

1840 373,306 1G.86 

1850 489,685 31.14 

1880 672,035 37.27 

1870 906,096 34.83 

Tlie increase in per centage for the last twenty years is 
greater than the average for the whole United States ; and 
in the ten years, from I860' to 1870, New Jersey rose from 
being the twenty-first in population to the seventeenth. 

The increase in wealth has been still moro rapid. The 
value of all her real estate and personal property was iu 

1850 f2O0.O00.000 

1860 467.000.000 

1870 940,i)7U,064 

and she rose in the rank of States, in wealth, between ISfiO 
and 1S70, from the sixteenth to the eighth place. 

The value of farm lands per aero is higher than in any 
other State in the Union, and it has increased irmre than 
any other for each of the last three decades. Tlie use of 
our maria, lime, £sh-guano, and! other natural fertilizers 
has greatly extended, and the annual value of our agricul- 
tural products has doubled. The yearly product of onr 
iron mines has more than trebled in the last ten yeai's. Tbe 
manufacture of our white clays into fire-bricks and pottery, 
which now produces some millions annually, has mainly 
grown up within the same period. 

This growth in population and wealth which is unex- 
ampled iu any other of the older States, is due largely to 
to the circumstances of the times, aud our peculiariy ad- 
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vantageoQS location ; bnt it is dae to the Board of Managere 
of this Burvej-j to say that their publication of the resoarces 
and advantages of our State hare had a very importaDt in- 
fluence in calling in both capital and industry from other 
States. 

Assistants. 

I have been assisted in the work of the Survey daring 
the year by : 

Prof. John C. Smock, Assistant Geologist, who in the 
early part of the year, was occupied in the survey of tlie 
clay district of Middlesex county, and since midsummer has 
been collecting representative specimens of our rocks, ores, 
and other natural products for the Centennial Exhibition at 
Philadelphia. 

Edwin H, Bogakdus, Chemist to the Survey, has been 
steadily in the laboratory analysing ores, clays, watei-s, tfcc, 
and testing specimens sent from various parts of the State 
for examination. 

Jas. K. Babton, Surveyor and Engineer, has completed 
the surveys and levels for the maps of the clay district of 
Middlesex county, and has drawn the map with its contour 
lines for the engraver. 

Robert A. Meeker, B. S,, and Edward A. Reiley, students 
of Rutgers College, have been with Prof. Smock in making 

collections for tlie Centennial Exhibition. 

Expenses. 

The expenses of the year have been increased by the cost 
of surveying, and leveling, and drawing maps; but as the 
charges in collecting specimens have been paid by the State 
Centennial Commission, the regular appropriation of five 
thousand dollars for the support of the Survey, will meet 
its liabilities. It is, however, only by the most rigid econ- 
omy that the expenses have been kept within this amount. 
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and the work continned. Tlie Board of Managera in their 
determined purpose to economize the mooej of the State, 
have never taken anything from the appropriations for per- 
sonal expenses, but have paid their own hills. 

The Year's Work. 

This may he conveniently presented under the following 
heads : 

1. Survey and Final Report on the Fire and Potters' clays 
of Middlesex county. 

2. Collection of specimeas of rocks, ores, minerals, soils, 
&c., for the Centennial Exposition, and the State Cabinet. 

3. On the coustraction of a Topographical Map of the 
State, and the aid furnished by the U. S. Coast Survey, in 
preparing for it 

4. Drainage. 

.1. Water supply for towns and cities. 

6. Laboratory work, regular and uiiBcellMieoiie. 



Survey and Final Report on the Fire and Potters' Clays of Middle- 
sex County. 

In the last annual report it was mentioned that a special 
report and geological map of the clay district of Middlesex 
county was in course of preparation. It is now nearly 
done ; the map is in the engraver's bands and will be com- 
pleted in a few days, and the material for the report is 
ready to be written out. Work in the field has delayed the 
writing, but it is expected to have the report ready for dis- 
tribution this winter. 

The clay for fire-bricks, pottery, &c,, annually dug in this 
district is worth $1,000,000, and a large part of it is worked 
up, within the State, into products worth as much more. 
The business of making fire-brick and other refractoij 
articles, and the manufacture of fine pottery are having a 
very rapid development in our country, and we have an 
abundance of the materials used in their production. This 
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repnrt describee in detail, and the map shows the strnetare 
aud arraDgement of the various beds of claj, kaolin, &c. 
Tlie beds lie in an order and position that is regular and 
ea&ilj understood, now — the obscarity that has enveloped 
them being entirely due to the changes which time and 
superficial wear have made in the condition of the gravel 
and earth npon the siii'face. 

Heretofore no order of succession, nor any connection 
have been traced ont between the different clay pits ; there 
18 no plainly marked difference between the clays from 
different parte of the district ; fossils are not found in those 
beds which are worked; and the surface of the country, 
though uneven, presents no marked differences of material 
in its composition. The great number of openings that have 
been made for clay, have, however, furnished the means for 
making careful and extended comparisons. And they have 
proved that all the clay, kaolin, &c., in this district are in 
uniform layers, which are of several miles in extent. These 
layers are not level, but dip or slant down towards the 
eontheast with a regular descent of about 40 feet per mile. 
Towards the northwest, layers or beds must come to the 
surface or crop out, and the higher the. ground the farther 
towards the northwest the outcrop of a bed will be. If the 
beds are uniform in the amount and direction of their dip, 
it follows that when the exact height of a bed at a given 
place is known, its height at any other place can be deter- 
mined. The country has been surveyed and ite height 
above tide has been ascertained by leveling, and the map is 
drawn so as not only to give outlines, but heights also. 
Lines of level or contour lines are drawn on the map so as 
to indicate the height of the surface above mean tide, at 
intervals of ten feet perpendicular. The linee are really 
drawn where the water's edge would be if the land should 
sink ten feet, twenty feet, thirty feet, or any other even ten 
feet, up to the highest ground in the district which is 240 
feet. A section and profiles are also drawn on tbe map to 
show the thickness of the several strata, and their height 
above tide at various places. Understanding these, an in* 
epection of the map will enable any careful and intelligent 
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person to detennine whether sny one of the clay beds is 
beneath the surface, at aoj given place, and if there, how 
deeply it is covered with earth. The only uncertainty is 
in regard to the tliickness ot the drift sand, clay, gravel and 
botildere, which cover the surface, and which have been 
deposited there long since the formation of the clay beds, 
and which are not in any regnlar layers or order. The col- 
lections of cliaracteristic specimens, the analyses of clay 
used for different purposes, and the lists of clay pits worked 
are all ready, and will be put in order for exhibition in the 
State Cabinet, at Trenton, before the close of the winter. 

The map is drawn on a scale of three inches to one mile, 
and engraved in the best manner. And it is hoped that 
with the descriptive matter of the report, it will supply the 
want which has been long felt by those engaged in this 
important branch of industry. 



Collection of Specimens of Rocks, Obes, Hinerals, Soils, 

&C., FOS THE CeKTEHNIAL EXPOSITION, AND THE StATB 

Cabinet. 

Collections of representative specimens of rocks, ores, 
minerals, soils, fertilizers, building stones, clays, sands, and 
other natural and useful products, have been needed for our 
State collection and for institutions of ieaniing. The de. 
niand for such specimens, in order to exhibit properly the 
richness and variety of the natural products of New Jersey 
at the approaching Centennial Exposition in Philadelphia, 
has necessitated making the collection this year. Prof. J. 
C. Smock, with two assistants, has been steadily at this 
work since July 7. The collection of rock specimens, iron 
and zinc ores and minerals, in all the northern part of the 
State, and in the clay district, is finished. Specimens 
have been collected from at least three hundred and seventy 
localities, one hundred of which were iron mines, and the 
specimens number more than two thousand. There are 
still about one hundred localities to visit, and perhaps three 
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hundred speciinetis to collect, and when this \6 done the 
series will be completed as full; as deeirable at present. 

Tlie specimens for tlie Centennial will be arranged in the 
State Cabinet at Trenton this winter, and removed to the 
ExpoBition in the spring. At the close of the Centennial 
they will be brought back to the State Cabinet and arranged 
there for permanent exhibition. Duplicate Bpecimens have 
beea collected for the geological museams of Princeton 
and Rntgere colleges. The catalogue of specimens is here- 
with presented, and it is hoped that the Board will anthorize 
the printing of such portions of it as may be needed for the 
inatrnction of those viewing the collection. 



Ok the CoNSTBOonoM of a Topographical Map of the 
State, asd the Aro fuebished by the TJ. S. Coast Survey 

IN PBEPAUINO FOB IT. 

It 13 everywhere recognized at the present time that the 
best interests of any country require an accurate map of 
all its territory. It should have a map which will show, 
not only the outlines of its civil divisions, and the location 
of its rivers and mountains, bat which shall also show the, 
height of every part of its surface above the level of the 
sea. Such a map is indispensable for the accurate descri^t* 
tion and exhibition of its geology. It is of the highest 
importance for showing areas of drainage and sources of 
water supply. It furnishes at once the information needed 
for the judicious location of roads and railroads; and it 
offers to every citizen, old and young, that practical inform- 
ation regarding geography of which they have heretofore 
felt the want. 

As countries become thictly settled, and land increases 
in value, the making of such maps becomes necessary. The 
older countries of Europe have been engaged, for many 
years past, in surveying for such maps of their territory. 
Great Britain, France, Belgium, Germany, Switzerland, 
Norway, Sweden and Russia, all have such maps. The 
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Burvey of England was begun in 1784, and waa completed 
s few years ago, — and now the survey for mapping the 
whole kingdom, on a scale of six inches to tiie mile, instead 
of the former of one inch to the mile, is id progress. 

In onr country little has yet been done. The U. 8. Coast 
Survey, organized in the interests of commerce and navi- 
gation, has done excellent work in the survey of our 
harbors, coast lines and approaches by water. Its maps 
will compare favorably with those of any other nation. A 
trigonometrical survey ot MasBachasetts was made between 
1830 and 1840, but it was not followed up by accnrate 
topographical surveys, and the undertaking was not carried 
through satisfactorily. A movement was begnn in the 
Maeeachueetts Legislature last winter, for tlie organization 
of a new scientific survey of the State. In New Jersey a 
trigonometrical and topographical survey was begnn in 
connection with the Geological Survey in 1864, and was 
continued through 1855 and 1856, It was not continued 
further for lack of money. Some of the work then done 
has been used in the construction of various State and 
county maps, since that time, while a large part, from being 
unfinished, was lost. 
The U. S. Coast Survey has already surveyed onr whole 
• Atlantic coast, has determined the precise latitude and 
longitude of many points along the shore, and that of 
prominent ones miles inland. It has a supply of the most 
accurate instruments for such surveys, and a large corps of 
trained and skilful assistants are constantly employed in its 
work. To the Coast Survey the States naturally look to 
determine for them the precise geographical positions ot a 
sufficient number of points to form a basis upon which to 
construct their maps In 1871 the Coast Survey received 
an appropriation, with the proviso " that the triangnlation 
shall determine points in each State in the Union'which 
shall make requisite provision for its own geological sur- 
veys." This appropriation has been continued every year 
since. The Coast Survey assistants determined for ns, in 
1873, the true position of tlie western terminus of the 
boundary line between New York and New Jersey, and 
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aleo the true directioo and length of that line. In the 
gprin^ of 1875 the; appointed an assistant to carry on the 
work of selecting points for extending their triangulation 
over our whole State. Prof. Edward A. Bowser, of Kut- 
gers College, received this appointment, and has been en* 
gaged all summer in his work. The accompanying map of 
Kew Jersey has been prepared to show the extent of the 
Coast Survey work already done in the triangulation of the 
State, and the additional stations which hare been selected 
this year by Prof. Bowser. It will be seen at once that a 
large amount of work has already been done at the expense- 
of the general government, for New Jersey. 

The importance of this triangulation for the accurate loca- 
tion of points, is apparent when we consider that however 
careful and accurate a surveyor's map may be made, it can- 
not be accurately placed upon any general map, unless the 
location in latitude and longitude of some accessible point 
is known and can be referred to. Those points should be 
so numerons that they can be easily referred to by persona 
in every part of the state. It will be seen that the triangles 
upon the map are of different dimensions. The largest ones 
belong to the primary triangulation, which extends from 
the measured base near Fire. Island, on the south shore of 
Long Island, along the whole coast from Massachusetts to- 
Maryland. The sides of many ef these triangles are thirty 
miles or more in length, and all the work connected with 
the measurement of their angles and the computation of 
their sides, has been done with the best instruments and by 
the most accurate methods. From the sides of the primary 
triangles, numerons other and smaller triangles hare been 
meastired and the places of their angles determined. These- 
are the secondary triangles. On the sides of the secondary 
triangles, observations for a set of smaller triangles are- 
made. . These are much more numerous and are intended 
to reach all the points whose position it is important to de- 
termine. These are tertiary triangles. 

Tlie expense of determining all these points has been borne- 
by the United States. It is much heavier than could have 
been home by onr State, though the work is of great value- 
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to lis ; and it is to be hoped that the triangnlation will be 
continued by them until the whole State ia incladed in the 
net-work of triangles. 

It devolves then upon the State to continue its geological 
and topographical surveys, so as to use these triangnlation 
points for the accurate basis of our maps. We already have 
topographical surveys of one hundred and fifty square miles 
of country in the richest part of our iron ore region, but we 
lack the location of points in them, and these the coast sur- 
vey will now give us. The whole iron ore region of nine 
hundred square miles needs to be surveyed and represented 
on a topographical map of large scale. Its benefits to our 
mining interests would repay its cost in a single year. 

The map of the clay district of Hiddlesex county, which 
accompanies the special report on our fire-clays, is intended 
to be a specimen of topographical maps such as we need. 
It is based on the coast survey triangulation which lias 
already covered that part of the State, and the surveys and 
levels have been carefully made and checked bo as to ren- 
der them acciurate and reliable. Its geological accuracy 
has also been verified by careful comparison and meaeure- 
iiients ; and a study of it with the accompanying profiles 
and section, will enable any intelligent explorer or workman 
to know the place and depth beneath the surface of any bed 
of clay in the whole district mapped. The r^^larity of 
structure exhibited on this map is characteristic of all the 
south part of the state, and maps of a kind like this will 
enable all who are interested to know what materials are 
underneath the surface at any place and th^ exact depth 
at which they can be met. Such maps are now needed for 
the marls, glass-sands and clay-beds of southern New 
Jersey. 

Law for t?ie protection of Monuments and other t<urvty 
marks. — Inquiry has been made of the sni'vey i» regard v> 
the proper preservation and protection of monuments. 
station marks, &c., and the laws upon the case. An act in 
relation to the subject of this inquiry was passed for the 
benefit of the U. S. Coast Survey in 1841. A copy is here- 
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witli presented, with the request that the LegtElature be 
asked to extend its provisions to the monumeDts of the 
Geological Survey, {tatos of New Jersey, 1841,^. 112.) 

"An Act concerning the surTey of the coast of New Jersey, 
"Sec. 1. Be U enacted hy the Council and General Asaem- 
hly of this State, and it is hereby enacted by the avthori^f of 
the same. That it shall and may be lawful for any person or 
pereons employed under and by virtue of the act of the 
Congress of the United States, entitled " An act to provide 
for surveying the coasts of the United States," passed the 
tenth day of February, in the year of our Lord eighteen 
hundred and seven, at any time hereafter, to enter npon 
any lands within this State for the purpose of exploring, 
surveying or leveling, or doing any other matter or thing 
which may be necessary to effect the objects of the said 
act; and to erect any works, stations, buildings and ap* 
pendages necessary for that purpose, doing no annecesaary 
injury to private or other property. 

" Sec. 2. And be it enacted, That in case the person or per- 
sons so employed under the said act can not agree with the 
owners or possessors of the said land so entered upon for 
tlie use of the same, or npon the amount of the damage done 
thereto, it shall and may be lawful for the person or per- 
sons so employed, or the owners or possessors of the said 
lands, to apply to one of the Justices of the Supreme Conrt 
of this State, who shall thereupon appoint three disinter- 
ested and judicious freeholders, resident in the county 
wherein the said lands do lie ; which said freeholders, 
having first severally taken and subscribed an oath or affir- 
Jiiati'jn before some person duly anthorized to administer 
the same, faithfully to examine tlie matter in question, and 
assess the damages Enstained by the owners or posscssoi's of 
the lands so occupied, by reason of such occupation thereof, 
according to the best of their skill and understanding ; and 
the said freeholders, or a majority of them, having given to 
the owners or possessori of the said lands, and to the per- 
son or persons so employed, five days' notice of the time 
and place of meeting, shall proceeed npon the testimony of 
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wittiesseB, to be b; tlieni awom or affirmed and examined, 
or npon their own view, or both, to assess the said damages ; 
and shall make report thereof, in writing, nnder their handa 
and seals, and file the same within five days thereafter in 
the office of the cterk of the county in which the said lands 
do lie ; which report, as between the said parties, shall be 
final and conclusive, and tlie amount ao assessed and re- 
ported, be paid to the said owners or possessors of the said 
lands within ten days after the filing of the said report ; 
and upon default of snch payment, any person or persona 
so entering upon tlie said lands shall forfeit all bis or theii' 
right of entry given by this act, and sliall be taken and con- 
sidered as guilty of trespass, in like manner as if this a^t 
had not been passed; and tlte said Justice of the said 
Supreme Court shall, on application of either party, tax 
and allow such costs, fees, and expenses, to any person or 
persons performing any of the duties prescribed in this aet, 
as he shall think equitable and just, which shall be paid by 
the person or persons employed under the said act, within 
the time above limited. 

" Sec. S. And be it enacted, That if any person or persons 
shall wilfully injure, deface or remove any signal, station, 
monument, or building, or any appendage thereto erected, 
used or constructed under the said act of the Congi-ess of 
the United States, or under this act, such person or pei-sons 
so ofl'ending shall severaHy forfeit and pay the sum of one 
hundred dollars, with costs of suit, to be sued for and re- 
covered by any person who shall first sue for the same in 
any court having cognizance thereof ; one half thereof for 
the use of the said prosecutor, aad the other half thereof to 
be paid to the overseers of the poor in the township in 
which the oflFence was committed, for the use of the poor 
of said township, and shall be also liable to pay the amount 
of damages thereby sustained, to be recovered, with costs 
of suit, in an action on the case, in the name and for the 
use of the United States of America in any court of com- 
petent jurisdiction. 

"Sec. i. And he it enaeted, That this act shall go into 
efiect immediately after the passage thereof. 

" Passed, March 11th, 18il." 
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The commiBsioners for the drainage of the Great Meadows 
on the Pequest, ia Warren county, have been pushing their 
improvement dunng the entire year. Pecuniary ditiicul- 
ties have made its progress slower than it should liave 
been. Bet the heavy work of cutting dowu the outlet ia 
now advancing finely, and it is expected that before winter 
sets in the bed of the stream where it leaves the meadows 
will be lowered five feet. The work is done by a steam 
dredge, and is begun at the upper end of the obstruction 
where the water is deep enough to float the scow and 
machinery. The dredge moves down the channel, cuttiug 
this out to the proper width, depositing the earth taken out 
upon either side and deepening it sufficiently to hold water 
enough to float the dredge down to its work. The plan is 
successful, and the entire outlet can be worked through in 
a few months. The slight lowering of last year, which was 
only about afoot, has made a decided improvement in the 
dryness of the surface. The logs and other temporary ob- 
structions iu the channel of the Pequest, have been taken 
.out for four miles above the outlet, and tlie remainder will 
be cleared out early next year. 

The improvement of the outlet and the clearing out of 
the channel through the meadows will complete the first 
step in an improvement which will remove an unsightly 
and inBalubrious marsh, and add several thousand acres of 
rich farming and grazing land to the State. 

The commissioners for the drainage of lands on the Pas- 
saic and its branches, between Little Falls and Chatham, 
have not yet begun active operations. 

There is difficulty in raising money to pay for the water- 
power, or the lands taken, and to pay the cost of doing the 
work, while the benefits of the improvement are not seen, 
and the taxes to repay the expenses are not yet assessed. 

The lands themselves are not a certain source of income 
to any one, in their present condition. The entire crop ot 
hay on them this year was lost by freshets. That on the 
Passaic was worth at least $100,000, and the land owners 
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are tliat much poorer than they wonW Lave been if tlie 
floods could have had free vent. Such losaea have occurred 
several times within the last ten years. Of couree, people 
who depend upon property of this kind for their living, 
cannot have money to ad ranee. The benefits of such 
drainage are shared by all the uplands lying in their vicinity, 
and by all the people whoso health can be affected by the 
miasm from them, and it would be but justice if such 
lands and such people were to share the expenses of the 
improvements by which tliey are to be benefited. If the 
assessments could be made by the regularly constituted 
towD&hip authorities, and on the ground of public benefit, 
the financial credit of sncli enterprises would then be 
secured, and the cost, however, divided ia the final settle- 
ment, would not be burdensome, even if it were all col- 
lected from the lauds drained. 

The subject of drainage for health as well as for profit, is 
receiving the hearty support of enlightened and prosperous 
communities everywhere. The American Public Health 
Association asked from this survey a rejwrt to be read at 
their annual meeting in Baltimore, in November of this 
year, " on the drowned lands of Orange county, N. T., and 
Sussex county, N. J., and the sanitary and economic im- 
portance of drainage for them." This report was prepared 
and read as requested. The TJ. S. Oommieeioner of Agri- 
cnltnre, in September, addressed to Governor Bedle, presi- 
dent of this board, a letter asking for information relative 
to wet lands. The letter and its answer are as follows : 

•'Depabtment of Aoricdltcre, ) 
" WAsmNOTos, September 21st, 1875. | 

" Tu the Governor of Iftw Jersey : 

"TliisDepartment desires to collect all available informa- 
tion relative to the extent of boggy, water-soaked, maraliy 
and swampy, or occasionally overflowed lands in the several 
States and Territories of our country. It is presumed tliat 
such data exists as a matter of record in some department 
of each State, or is of general knowledge among its well- 
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informed citizeos. We wish, also, to learu to wiiat extent 
and hy wliat means this class of lands are being reclaimed 
for economic and agricultural purposes. 

"We make similar inquiries of all the States, and, to 
facilitate replies, forinnlarize the points upon ^hich we 
particularly desire information. 

" Wc would also be pleased to receive suggestions relative 
to tlio reclamation of such lands from an economic, geo- 
graphical, and sanitary point of view. You will much 
oblige by furnishing the solicited information, and, if con- 
venient, it will be esteemed a favor to receive your answer 
by or before the firet of November, 
" Respectfully, 

"FKEDERICK WATTS, 
" Commissioner of AgncuhiO':." 



Hon. Frederick Watis, U. S. Commissioner of A'jricvl- 
ture : 

Sib — The Hon. Joseph D. Bedle, Governor of Xew Jer- 
sey, has requested me to reply to the circular of September 
21st, from the Department of Agriculture, and to furnish 
information in relation to wet lands in this State, and I 
respectfully submit the followinjr; 

1. Name of State. 

New Jersey, 

3. What extent, in acres or square miles, of boggy, water- 
soaked, swamp and marsh lands are there in your State '. 
Please give loealityand local name of swampB, 

There are 293,000 acres of tide-marsh in the State. It 
borders on Newark Bay, Stateii Island SoWd, Raritan 
River and Bay, the sea-shore— from Sandy Hook to Cape 
ITay, and the shores of Delaware Bay and River as far up 
as Camden. The amount in each county is as follows : 

Bergen 11.910 

HudBon 12,«9fi 

Essex 4.2S2 
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Union 4,445 

Midillwex 7,333 

Monmouth 5,9S;? 

Ocean 31,15-1 

Burlinelon 25,42!* 

Allanifc : 38,003 

CapeMav 68,824 

CumWrlund 31,078 

Palera 28.S02 

Ciloucesier 9,9->* 

Cnraden 3,(J.J2 

Mercer. 1,946 

Toial 295.474 

Ot" tlie lands wet and liable to overflow in freBhets, there 
are 10,000 acres on the Wallkiil, in Sussex county ; 5,500 
acres un the Pequest river, in Warreu connty ; 26,000 acres 
on tlie Passaic, in Somerset, Morris, Essex and Passaic 
counties; 1,600 acres on the Fanlinskill, in Sussex countr, 
and many tracts of smaller size in other parts of the Stale. 

3. Has there been a survey of this class of land y your 
State ; 

The area of these lands has been found while prosecuting 
the Geological Survey. No direct survey has been ordered 
by the Legislature. 

4. If published, please furnish this Departnient with a 
copy, or furnish ns with information as to where it may be 
seen. 

The Geology of New Jersey, and the annual reports of 
the C-ieoIogieal Survey for 1869 1870, and 1871, give ex- 
tended notices of these lands. 

5. What amount of such lands have been reclaimed in 
your State ; 

Perhaps 25,000 acres of tide-marsh has been reclaimed; 
and the swainps and overflowed lands along the rivers have 
been partially reclaimed. 

6. Please state what successes have attended eflbrts for 
their reclamation. 

For full answer to this question see Annual Report of 
State Geologist for JS69, ])p. 23-32. The reclamatioc is 
successful and profitable. 

7. Please state what methods have been adopted for the 
reclamation of these lands. 

For this also see answer to question 6. 
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8. Are such lands found to be very productive when re- 
claimed i 

Sucii lands, when reclaimed, are more productive than 
uplands. 

9. Are tlie water-soaked, boggy, and swampy landa 
deemed to be prejudicial to health I 

They are. Settles are found along tJieir borders every- 
where, but strangers fear them. Their salubrity is every- 
where questioned, and in some places it is demonstrated 
that they are not healthy. 

10. Does the reclamation of these lands enhance their 
value and tiie value of lands in the vicinity f 

The lands are greatly increased in value — from five to 
ten-fold, and the discredit they bring upon lands adjacent 
is also taken away. The damage to uplands from their 
nearness to swamps and wet grounds is very great, though 
it is seldom taken into consideration. 

11. Is the possibility of reclaiming this class of lands 
engaging the attention of capitalists and farmers for agri- 
cnltnral purposes! 

The reclamation of such lands is attracting attention, as 
may be se«n from the Annnal^Reporta of the State Geolo- 
gist for 1669, 1870, 1871, which are sent with this report. 

12. Do the health authorities or physicians of your State 
complain of them as insalubrions} 

They do. See report of the N. J. Health Commtssion, 
pp. 18-23. 

13. "What kinds of farm products are most profitably 
cultivated^upon such reclaimed lands? 

This question is answered in the Annual Beport of the 
State Geologist for 1S70— p. 51. 

14. Please give references to any acts of your Legislature 
which have been passed bearing upon the reclamation of 
swamp lands. 

Special laws have been passed for draining particular 
Bwamps or marshes, and the works have been carried 
through successfully. The present drainage works are 
being done under the law *'To provide for the drainage of 
lands," a copy of wliich is sent herewith. 
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15. If ;on cannot furnisli exact data to the above in- 
(iuiries, please give answers that will approximate the facts, 

Where Bwamp, marsh, or other wet lands are held Iit a 
large number of individual owners, there is difficulty in 
getting them to unite for a general work. Persona owning 
and living on unimproved and wet lands are not iisually 
very thrifty or vigorous; and they need credit and direc- 
tion to help them, even in making improvements whicli are 
sure to be prolitable, in the end. On streams whei-e dams 
have been built to obtain water power, the ponds which 
are raised have, in many cases, become damaging to farm 
lands and injurious to the public health. Tlio adjustment 
of the property rights in such cases is the source of mnch 
complaint, litigation and ill-feeling. When a country be- 
comes sufficiently thick-settled, so that boggy, water- soaked, 
marshy and swampy or occasionally overflowed lands, are 
discreditable and so damaging to the neighboring lands or 
injurious to the public health, such lands should be drained 
by public authority, and the expense borne in part by the 
lands drained, and part by the whole property of the district. 
(Signed) Kespectt'nlly yours, 

GEORGE II. COOK, 
Stata Geologi'-f. 

Water Supply for Cities and Towns. 

In the report of last year, mention was made of our re- 
sources for the supply of water, to the thick-settled parts o!' 
tlie State. The magnitude of the interests involved, anil 
the anxiety everywhere felt for a supply of pure and whole- 
some water, render it important that this survey should use 
the means at its disposal, to furnish information im this 
subject. The water which is everywhere found by digging 
a few feet down from the surface, or which issues from 
springs, does not come from any hidden source of 6U|>ply 
within the earth, but is the rain-water which has fallen 
upon the surface and then eonked down through the soil and 
into the wells, or drained off through beds of earth, gravel, 
or fissures in rock to the springs. Such water is usually 
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clear and sparkling, but it is not as pnre as when it fell 
from the skies, but lias in it whatever of foreign matter it 
could dissolve in its course through the ground. The water 
of wfilla and springs in country places, and away front 
dwellings, may be hard or otherwise impure, but it is not 
usually unwholesome. In cities and towns, however, it is 
is soon observed that tlie water of wells and springs grows 
impure and unwholesome. The iilth thrown upon the sur- 
face or run into sinks and cess-pools is allowed to soak into 
the soil and gradually to reach the wells and mix with the 
purer water. The water from such wells becomes the 
cause of sickness, even before it is specially offensive to the 
senses, but finally it becomes disgusting in smell and is 
abandoned. Such is the course in nil our towns and cities ; 
a long time may intervene before the conclusion is reached, 
and sickness and deaths may occur in the course of it, but 
finally it comes. Many such cases of the abandonment of 
wells have occurred to my knowledge, in New Brunswick. 
Prof. H. E. Cornwall, of Princeton College, has furnished 
me the results of aaalysis of several well-watera in Prince- 
ton. They show plainly enough the impurities which have 
got into the water by draining through the ground about 
dwellings. In his communication ho says, " 1 send you 
some analysis of well-waters in our town. The results show 
in nearly every case where a well has been suspected, 
owing to the nature of the sickness prevailing among tliose 
using it, that the well has been worthy of suspicion. My 
experience with our wells, and no doubt it is the same in 
every closely built town, has shown that cess-pools, vaults 
and wells are crowded together too closely to admit of ob- 
taining pure water; but wherever care has been exercised 
in locating the well plenty oi excellent water is to be had. 
Our people ought to use more cistern-water and less 
well-water, and there would bo less sickness. 

"In making the analysis I have followed Wanklyn's 
method, with the Nessler test for ammonia. 
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Analysis of Well Waters In Princeton, N. J., February and March. 
1875. 



'K"-} 



Verj bad val«r. Tlie high amoant of 
chlorine and free aiumonia indicale recent 
contamination from neighboring privy vaulls. 
Much typhoid fever has prevailed among 
people umng No 1. No. 2 is not used, li is 
an example of the carelen vay in which wcllii 
are located, u an abundance of good valet 
might be had on this lot by properly select- 
ing the ground. 



3 0.04 0.14 



4 0.0O-I 0.09 



These welb are aunpicioiiii. No. S ia almon 
certainly bad. The comparatively smiU 
amount of free ammonia indicates contami- 
nation by soakage through ground contami- 
nated by old privy vaults ; which is, in fad, 
the cane. Dinrrboea is frequent among 
Btrangere tuing No. 3, and typhoid fever ha* 

S-evailed to some extent amongpersonsusinj; 
a. 4, although it cannot, with certainty hi 
attributed to the well water. 



5 , 0.04 i 0.07 



« 0.045 0.0G4 2.7 



Two nunples of fair well water 
ceive nonie gurlace water, which a 
their being less pure than Ibe two following. 



7 0.048 0.06 2.3 



Two very pure well waters. Neither of 
thetn receive any gurface water, and boibue 
located no that the strata (lip from then 
toward the cess pools, situated at a reasooa- 
ble distance. 



t of cbloriirt 
The 



the t 



n door, and prob- 
ably receives some of the slope containing 
animal matter. It ii a deep well with little 
water at the bottom. Probably only need* 
cleaninK and care to keep away surface wa- 
ter. Tneoecupante of (hebouse are troubled 
with fevers of a typhoid nature." 



b,GoogIc 



THE STATE GEOLOGIST. 27 

In January of this year an application was received, first 
from citizens, and afterwards from the city autliorities, for 
an examination of the water supply of Atlantic City, and 
an opiuion as to the qualities of the different samples -sent. 

The waters were examined and a report made at once, 
and afterwards I went to Atlantic City and saw their sur- 
face welle, their Artesian wells and their rain-water cisterns. 

Water enfficiently fresh for drinking is obtained on all 
the sand beaches along the sea shore of New Jersey, by 
digging holes two or three feet deep in the hollows between 
the hillocks. 

Wells, as they call them, are made by sinking a barrel 
or hogshead, from which the heads have been taken out, 
int'i the sand to tlie depth of from two to six feet, and 
removing the eand from the inside of the cask. The water 
rises in tlie inside of the cask to within a foot or two of the 
tup, and the well is complete. It needsnobucket or pump, 
and is usually without cover or curb, so that the water can 
be dipped out with a pail. Wells of tliis kind, situated so 
that water from the sloughs, or from tlie sea 
could not readily soak into them, were considered 
to be good enough, when but few people lived on 
the beaches, hut as population increased, and waste 
matter, refuse and filth of every sort accumulated, 
upon the surface, the products of their decay would naturally 
be carried into the sand with the i-ain, and so find their 
way into the wells. The necessary consequence of drink- 
ing water poisoned in this way was soon seen in the increased 
sickness and mortality among those who used it, especially 
in summer and autumn. The first and easiest means of 
supplying j>Mr(; water, was to collect rain, from roofs, into 
cisterns, and it has been resorted to with most satisfactory 
results. The large hotels, and the better class of houses; 
are being provided with cisterns, and are able to store water 
enough for all purposes of domestic consumption ; and 
wherever such water is used there is an entire exemption 
from the diseases which afflict those who use water contami- 
nated with putrefying organic matter. Cisterns, however? 
are not provided for the poorer class of dwellings, or for 
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tires, or steam, and the attempt was made to obtain a more 
abundant supply of water by sinking Artesian wells. As 
early aa 1858 the late Manasseh McCleee sank a well one 
hundred and eighty-five feet deep, at Cottage Retreat, 
between Atlantic and Pacific avenues, and near the light- 
house. The ground was about six feet above high-water 
mark. The materials passed through were — 
Fifty feet beacli aand. 
Five feet blue clay, like marsh mnd. 
Thirty feet beach sand. 

Five feet very tough bine clay and salt water. 
Ninety feet sand, more or less coarse ; water salt. 
Five feet clay, yellow and blue in streaks ; water salt. 
Beach sand and salt water. 

TliG boring was lined with an iron tube eight and a-balf 
inches in diameter. Tlie whole cost of the well was $1000, 
which of coui-ac was a total loss. In 1374 the Atlantic City 
Gas and Water Company sunk two Artesian wells npon the 
middle of the beach, at the sooth end of the city, and on 
j^round eight feet above high water. One was sunk ninety 
feet and the other one hundred and eighteen feet. Tlie 
material passed tlirough in the first well was reported to be — 
Sixty feet beach sand. 
Fifteen feet mud and sand. 
Fifteen feet beach gravel, and fresh water. 
The material passed through in boring the second well 
was — 

Fifty-six feet beach sand. 
Five feet black mud and sand. 
Fit>y-8even feet beach sand, gravel and fresh water. 
The wells were tubed with twelve inch iron pipe, and tlie 
water rose in them to within ten feet of the surface, A 
steam pump was applied, and water drawn for tweuty-foiu- 
hours steadily, without lowering it more than three feet iu 
the tube. A gallon of Artesian well water, on evaporation, 
left 24iSi grains of solid mater. This was mostly in the form 
of mineral carbonates, and uo nitrates, or ammonia were 
onnd in it. Tlie water was clear, and without smell when 
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«xaininecl, though pereons, present when the pumping was 
going on, &ay that it then had a disagreeable smell, which 
was perceptible at the distance of sixty t'eet. 

Water from the well of J. Adams, which is one of the 
best surfiice welts in tlie city, on being analysed, was fonnd 
to contain 15.74 grains of solid matter in a gallon. . It con- 
tained less of carbonates, and more of sulphates, and a trace 
of nitric acid. Tlie water was slightly yellow, and the solid 
matter, when bnmed, gave off a strong but not nnpleasant 
odor, 

Tlie rain water was, of course, nnexceptionable. 

The water from the surface wells there is contaminated with 
organic matter, and it is unsafe to use it. That from the 
Artesian wells is palatable and contains no poisonous 
organic matter. I tliink there would be risk in depending 
upon it for a full supply ; for it is apparent from the three 
borings that the material of the beach is the same from the 
surface to tlie bottom of the tnbes, and if the wells are 
drawn hard the water from the sea is likely to bo drawn in 
and spoil them, as it evidently did in the McClees well. 

The safe and economical plan is to provide rain water for 
domestic purposes, and to constmct large surface wells for 
supplying water for tires, and other purposes not requiring 
pure water. 

An abundant supply of pure and excellent water can be 
had from Absecon Creek, which is a considerable stream 
on the main land opposite to Atlantic City. The expense 
of bringing this water across the marsh would be heavy, 
and may delay the execution of the work, thoagh it will 
finally be done. It was intended to present here an analy- 
sis of the water from Absecon Creek, but it has not been 
received as expected. Instead of this, an analysis of water 
from Lawrence Brook, near New Brunswick, is presented. 
The water is of the same general character with that from 
Absecon Creek, and from any of the streams to the south of 
this. If there is any difference, it is, that they are purer. 
This water is used for the supply of New Brunswick, and 
its quality is unexceptionable. The analysis was made by 
Prof. F. O. Van Dyck, of Hiitgers College. 
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"Tlie water supplied to the 'city of New Branawick has 
a dark amber color, a pleasant taste and is very soft. When 
boiled down it depodte a liglit reddisli sediment. Examin- 
ation proves this to be organic matter, probably deriTed 
from the swamps in which the water first nccnmulates. 

" For technical purposes it is superior to any other water 
to be obtained in this vicinity. Steam boilers last a much 
longer time than before this water was introduced, and 
engineers apeak of the brightness of boiler flues even after 
years of its use. An inspection of the subjoined analysis 
will account for this freedom fi-om conxisive action. It will 
be noticed that the chlorine and snlphnric acid are 
accompanied by snfBcient soditim and calciam to fix 
them in combinations not decomposed by ordinary heat, 
while in many natnral waters these acids are in combina- 
tions which readily yield their acids to the iron of boilers. 
Moreover, the qnantity of mineral matter is snrprisingly 
small, not amounting to two grains per United States gal- 
lon. The fitness of the water for household tise is depend- 
ent upon its softness, which makes it economical for wash- 
ing purposes, and its freedom from sewage contamination. 

" Analysis failed to detect any of the impurities nsually 
derived from sewage; it contains no nitrates, nor any free 
or albumnoid ammonia, which are the substances consid- 
ered to cause water to be unwholesome. 

"Experiment seems to prove that this water has little or 
no action on lead pipes, but it should be stated that the 
trials were made with pipes which had conducted the water 
for two or three years. Either the water has no action on 
lead, or a protective coating is spontaneously formed. 

" Appended is the analysis, giving the parts of each con- 
stituent, in one million parts of water. 

ANALYSIS. 

Solid rcBidue dried at 212° Fall , 80.5 

" " at a red heat 32.0 

The weiKht lost in bunuDg was humus. 

The solid residue at a red heat is composed of: 

Silica « 4.50 

Oxide of iron 2.25 

Alumina 1.25 
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Liine {as carbonate} 11.25 

Ma^netia 1.62 

Sodium cliloritie 4.60 

C:hloriDe, othervriae combined 55 

Sulphuric acid 4.29 



" The itbove ib in one niiltion parts of water ; if expressed 
in tlie ordinary form of per centage, the fixed residue 
would be 0.0032 per cent, of the whole. 

" The sample was taken from the supply pipes in the city 
in September, when the water wonld be in its most impure 
condition." 

The e.\ainiuations and conclusions regarding the wateit 
supply to Atlantic City are equally applicable to all the 
beaches on our coast, from Long Bracch to Gape May. 

The question of a supply of wholesome water to the cities 
of Newark, Jersey City, and other towns and villages is 
that thickly settled part of the State near New York city, 
was referred to in last year's report, and an abundant eap' 
ply of the purest water was shown to exist in the mouiv- 
tainous country in which the Passaic and its branches rise. 
Both Kewark and Jersey City get their present supply by 
pumping water from the Passaic, only a short distance 
above the former city. This water is of qnestionable 
purity; the city of Patersou, with its 33,000 inbabicants 
and its nnmerous factories, is only thirteen iniles above 
Newark, and all its sewage is discharged into the Passaic, 
and tlie country from Patereon to Newark is very thick- 
eettled, and the river receives all its wash and drainage. 
The sewage of Newark, too, though emptied into the nver 
lower down, is yet carried up by the rising tide almost, if 
not quite to tlie pumping- works, so that it may help to ]>ol- 
lute the water pumped to supply these cities. ' 

Some have maintained that sewage largely diluted with 
water is oxidized by the air in running a short distance, 
and that water purified in this nay is clean enough to 
drink, without injury to healtli. This, however, has never 
been proved, and the evidence of smell in warm weather ia- 
altogether against the assumption. 
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It ia imrortntiate that we liave no Eeriee of reliable 
statistics of diEease and deaths in tite different parte of our 
State, from which to prove anything abeolntelj, on this 
t]UGstion. Tlie evidence collected in other countrieB on 
water supply, is. however, very full, and the conclnsions 
reached are clear and safe. In that collected by the English 
Royal Commiseion on Water-supply, Dr. Frankland says : 
"There is no process practicable on a large scale by whioli 
that noxious material (sewage matter) can be removed from 
water once so contaminated, and therefore I am of opinion 
that water which has once been contaminated by sewage or 
manure matter Is henceforth unsuitable for domestic nse." 
And Sir Benjamin Brodie says: "I believe that an in- 
tiuiteBimally small quantity of decayed matter is able to 
produce an injurious effect upon health. Therefore, if a 
large proportion of organic matter was removed by the 
process of oxidation, the quantity left might be quite sntii- 
cient to be injnrions to health. With regard to oxidation, 
we know that to destroy organic matter the most powerful 
oxidizing agents are required ; we must boil it with nitric 
acid and chloric acid, and the most perfect chemical agents. 
To thiuk to get rid of organic matter by exposure to the air 
for & short time is absurd." 

Mr. Simon's report on the cholera epidemics of London 
in 184S-49, and lS5S-5i; "When the Lambeth Oompanr 
took its water from the Thames near Hnngerford Bridge, 
the people who drank tliat water died at the rate of 12,5 
per thousand. When the source of supply was removed to 
the Tliames at Thames Ditton, the mortality was only 8.7 
per thousand, while at the same time, and in the same dis- 
tricts, the mortality among the people who were supplied 
with water by the Southwark Company from the Tiiames 
at Battersea was at the rate of 13 per thousand." 

These statements are sufficiently strong, and fi-oin sonrces 
near enough to command attention. 

Profs. Henry Wurtz and Albert R. Leeds, of Hoboken, 
have made extended and careful examinations of the Passaic 
river water, and the results have been published by the 
anthorities of Newark and Jersey City. Prof. Leeds also 
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read a paper on tlie subject, before the State Sanitary Con- 
vention, at Newark, in October of this year, Thej prove 
tliat the water is remarkably free from mineral impuritiee, 
and are of opinion that it is, as now taken, eafe to nse for 
houeebold purposes. ^.. 

Gen. E. L. Viele, of New York, t.^es the gronnd Uiat 
the water as now Bupplied to Kewark and Jersey City is 
unsafe to use. And at the Sanitary Convention in Newark 
he read an elaborate paper on the water snpply for Newark, 
Jeraey City, and otlier towns in the vicinity. Tliis paper 
was accompanied by a good map of the whole country to 
bo supplied. lie showed the sanitary and economic ad- 
vantages of taking the water from the Passaic at Little 
Fails, above Paterson, and more than one hundred feet 
higher than the present pump-works. 

The general question of water supply is, in the present 
rapid growth of our State, of great importance to all our 
people, and the special case above mentioned is of vital 
interest to nearly one-tliird of our whole population. It is 
certain that in this case an abundant snpply of water of 
nnCj^uestioned purity can be had from the upper Passaic or 
its branches, and by proper storage this supply can be had 
without mftterially affecting tlie water rights at present in 
use. 

In view of the sanitary importance of preserving pure 
water for domestic use, some legislation should be had hy 
which streams used for water supply may be protected from 
pollution by sewage, manufacturers' waste, filth, or im- 
purity of any kind. 



Laboratoby Woek: Beodlak and Miscellankocs. 

The Laboratory is kept open constantly. Examinations 
and qualitative analyses of specimens collected in the ex- 
plorations of the survey have to bo made ; quantitative 
analyses of clays, ores and limestones are made for the 
egular reports of the survey; analyses of fertilizers are 
piade for the State Board of Agricii}fiire, and nuipfrous 
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tests and partial analyses have to bo mado in preparing 
replies to the many applications for information regarding 
Bpecimens sent from all parte of the Stato. A moderate 
cluirge is made for the analysis of fertilizers, and a similar 
one might be made for the analysis of ores and minerals. 
Those charges, however, are not safiicient to meet the ex- 
pense of making the analyses, and as we claim the right to 
publish the resnlts for the pnblic benefit, it is judged to be 
fair and useful to expend a portion of the funds of the 
Stato in this way. The good effects of it are alreadyshown 
in the improred qnality and nnilbrmity of the fertilizers 
sold in the State. The information in regard to ores haa in 
some cases stimulated to further and more intelligent work, 
and in other cases has saved much waste of time and money 
that would otherwise hare been wasted in fmitleBs ex- 
plorations. 

The pnblication of the analyses of our soils has attracted 
the attention of the eminent English agricnitnriat, J. B. 
Lawes, esq. And in a letter in which he refers t« tlie soils 
of Sussex and Warren, he says ; " I notice the high per 
centage of potash, which yon give in the analysis of many 
of yonr soils. We have no snch analyses, showing so high 
a result as four or five per cent, of potash." The owners of 
those remarkably productive soils have long experienced 
the advantages they onjoy ; and it is to tbem, as well as to 
all our farmers, both satisfactory and snggestive to know a 
reason for it. 

Miscollaneout Analyses and Examinations. 

1. Magnetic iron ore, sent to the State laboratory by 
Philip George, Ringwood. This was taken from a new 
line of openings west of the Ringwood mines, and about 
halfway between Ringwood and Greenwood Lake, Passaic 
connty. These &r6 reported as indicating a more con- 
tinuous vein and lacking the short, sboot-like' out~crop, 
cliaracterbtic of the group at Ringwood. Several holes 
show a vein fonr to si^ feet wide, of ore rather lean, but of 
superior character. 
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Tlie cxaminatioD allowed (.058) fifty-eight thousand the of 
one per ceot. of phosphorous and no sulphur. It can prob- 
ably be used for Bessemer pig au:tal. 

2. Magnetic iron ore from P. 0. Bloom, near Little York> 
Hunterdon county. It contained : 

Insoluble in acid, (rock) 49,7 per cent. 

Menllic iron 37.5 " " 

Titanic acid 4.7 " " 

Phcmphorua Trace. 

Suiphnr Trace. 

These figures show a lean one, but remarkable for the 
per centagc of titanic add and the traoes only of phos- 
phorons. The ore was reported to form & workable vein. 

3. Magnetic ore, sent by the Fequest Mining Com- 
pany, from the Bayard property, near Alamuchy, "Warren 
county, forJ.B. Tenable. The results of a partial analysis 
were : 

IntolDble matter (rock) 26.6 per oenL 

Metallic iron 49.5 " " 

Titanic acid 6.9 " " 

PhoBphorouH Trace. 

This is another titaniferons ore, and also remarkable for 
tlie small amount (trace only) of phosphorous. 

These analyses, together with many others made in pre- 
vious years, indicate this curious relation between titanium 
and phosphorouB, that a considerable per centage of the 
former always consists with a very smaU amount of the 
latter. Tlie behavior of such ores in the blast furnace and 
the character of the product might be an interesting point 
in the metallurgy of iron, and the chemical examination of 
iron ores, to teat further this hypotlicsis or subEtantiate 
these facts, ought to be continned. 

4. Several specimens of ore, said to contain manganese, 
from the Hoff mine, near Port Oram, Morris county, havo 
been examined. No manganese could be detected in them. 
This result appears to confirm the generalization in the Snr* 
vey Report tor 1S73, viz., that there is a belt of manganif- 
erous iron ore on the northwest — the Pequest Belt — and in 
the ores of the other belts this element occurs very rarely 
in any weigliable amount. 
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5. Splialerite or zinc blende (sulphide of zinc). Tliis 
mineral has been found on Pliilip Raub's fHrDi, 1} miles 
northwest of Oxford Fiima«e, Warren county. It oecnrsin 
aiaall crystalline aggregatet, irregularly diseeininated 
through a greyish white limestone, and associated with 
magnetic iron ore. The pit from wliich the rock containing 
tliia mineral was taken, was dag for iron ore. A email vein 
of brownish black ore, partly earthy, was found in the crys- 
talline limestone, with ore irregularly scattered through 
this rock. Parties from Pennsylvania have leased tiio 
property with the intention of searcliing for zinc ore. TJie 
amount of blende is very small, and not sufficientfor work- 
ing, but the discovery is very important, as it is the fourth 
zinc locality in this range of white limestone belonging to 
the Peqncst Belt, and it is the first ore found anywhere 
southwest of the old Andover mine. Taken together, the 
isolated zinc ore localities appear to belong to a very u&rrow 
range, the exact location of which is, in the presentstateof 
our topogi-aphical surveys of this part of the State, only 
hioted at on our geological maps. A more thorough sur- 
vey of the topographical features of this county will no 
doubt define the limits of these zinc ores and mangauiferons 
iron ore belts, and thus plainly mark out the areas in which 
prospecting may be done with success. 

6. Blue limestone sent by S. T. Scranton,of Oxford Fur- 
nace : 



Ina. MaLUr 3.9 2.2 .1.2 2.6 3.7 

Carbonate of Lime 52.U 62.0 927 51.0 53.9 

Alumina and Oxide of Iron O.C 0.8 0.3 1.0 1.9 

These limestones were from Warren county, from Pace's 
quarry, near the Pequest river, north of Oxford Furnace, 
from the quarry at Changewater, worked for the Oxford 
furnaces, aud No. 3, from the Warren Railroad cut, about 
a half mile east of Wasliington. Nos. 1, 2, 4 and 5 are 
common magnesian limestones, and tlie per centage of time 
is about the same in each of them. No. 3 is darker blue iu 
color, and finer grained, and is a pure limestone. The out- 
crop of this latter variety, as is seen in the railroad cut, 
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me-ienres ten feet, and it is bounded on the west by a rough. 
knotty-looking blue limestone, in thick beds, traversed 
irregularly by calcite veins, while on the east there are only 
ledges, here and there, of ordinary blue limestone, covered 
by a yellow clayey earth. The ditference in the appear 
EDce of these varieties is so great that they are clearly 
defined in extent. This mode of occurrence of pnre lime- 
atone, imbedded in the magnesian etone, has not been 
observed elsewhere. The great value of such stone sug- 
gests a more careful survey of all blue limestone outcrops, 
to determine their chaiacter, and the probable extent of 
both the magnesian and pure limestones. The develop- 
ment of our natural resources, and the corresponding util- 
ization of them all, to the greatest extent and with the 
greatest economy, will, in the not distant future, make use 
of all tliese pure limestone outcrops of the State, for the 
manufacture of superior lime. 

The specimens were analyzed with reference to their 
• value iis fluxes in the blast furnace. For such purpose there 
is a diversity of opinion both among scientific metallurgists 
and among practical iron workers. And location favorable 
to economical working is, perhaps, more important than 
composition. So that magnesian limestone will continue 
to be preferred, where they are cheaply got, to those with- 
out magnesia. 

7. Olay from the bant of the WallkiU river. Drowned 
Lands, Orange county, near the New Jersey line. Sent to 
the State Laboratory by M. F. Ten Eyck, of "Warwick, 
New York : 

Silicic acid, in combinstion 28 9 

Quartz 22,9 

Silicic acid, free 1.2 

Titaoic acid O.Q 

Alumina 23.1 

Peroxide of iron 7.2 

Water 9.7 

Lime, 0.7 

Magnesia... 2.8 

PolaBh , 4.1 

Total 100.9 
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This cla; is said to exist in large quantity, forming a 
thick layer at this point in the allurial district of the 
Drowned Lands, and probably underlying mncb of the black 
muck surface of this tract. 

The Epecimen sent was tboroiigbly air dried, and was elate- 
grey in color, and showed a little fine gritty sand. It con- 
tains too much oxide of iron and potash for any refractory 
or fire materials. Washing out the fine sand inight enable 
it to be used in some styles of paper facing. It is most in- 
teresting as the basis of a valuable, enduring and fertile 
soil, and, if properly drained, it would be unsnrpassed for 
tillage or pasturage ; and as such it furnishes another argu- 
ment for the drainage of tbia tract of Drowned Lands. 

The mining industry of the State partakes of the de- 
pression so geuaral in all branches of buaioess. And tliat 
portion devoted to iron mining is more seriously affected 
iu conBcqneuce of the stagnation in the matiufactuTe of 
iron. Dnring 1874 many of the companies kept their force 
of labor in the mines nearly, if not quite, equal to that of 
1873, hoping for a revival of business and a better demand 
for ore, and thus to be ready to reap the first results of sncli 
improvement, and also to keep their mines in a good working 
condition. This, in part, explains the comparatively small 
decrease in the amount of iron ore mined last year as com- 
pared with that of 1873. During this year there has been 
a marked change. Tlie continued tack of demand has dis- 
couraged work, and in nearly all the large mines the mining 
force has been reduced to a minimum consistent with keep- 
ing them from suffering injury by an entire stand-still. 
Several of the large companies have stopped altogether. 
The smaller mines and individual enterprises are doing even 
less than the companies. We have uo figures of ore mined 
for the year up to date, but from a careful survey of tlie 
iron-ore district it is very certain tliat the reduction in the 
product for 1875, compared with last year, will greally 
exceed tlie toss in 1874. As many of the furnaces are out 
of blast, the stock at the mines is generally much greater 
than ever before. In some cases the accumulation is at tlie 
furnaces. So that, altogether, there is a large amonnt of 
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oro ready for them whenever the demand for iron shall call 
for it. One company is reported as having one hnndred 
thousand tons of magnetic ore stocked. And there is 
prohahly as large an amount now on the bank at a-half. 
dozen of our larger mines. 

In the midet of this slmoat nniversal depression there are 
some marked exceptions. These are doing qnite as much 
as in any previous years while there a few newly opened lo- 
calities which are being quite Kctively worked. In a few 
cases there are special business arguments which are driving 
them. But in the most of them we find the superior char- 
acter of the ore — its adaptation to the manufacture of iron 
for Bessemer steel — claiming a market for it and enabling 
its owners to keep at work. Snch ores are wanted and 
command remunerative prices, and mines having sucit can 
be worked profitably and vigorously even in these times' 
It would probably be invidious here to enumerate, if it were 
possible, the mines which are furnishing Bessemer ores as 
they are known to the iron men generally. It is, however, 
eminently proper to state hero that we are not yet fully ac- 
quainted with even the best known mines so as to say in 
advance of chemical examination, what ores may or may 
not be snitable for Bcsacmer steel. Our knowledge of the 
geological structure of the iron ore district is yet too incom- 
plete to enable us accurately to locate all the ores free, 
practically, from phoephorons. Ilonce tho urgent import- 
ance of ascertaining at all times, and cgpecially at tho 
present, what are the capabilities and values of the ores 
raised in all of onr mines. The force of this becomes more 
apparent by a reference to the past. Only a few years ago 
there was scarcely any ore mined' in the State which was 
supposed to do for making into steel. We had no Besse- 
mer ores on account of the assumed universal presence of 
too much phosphorous. Chemical analysis followed by 
experiment and routine practice have upset this wrong con- 
ception so uiucli that in 1874 several fnrnaces made 
steel pig, running on New Jersey magnetite. Tlieir success 
has started the examination of known ores and stimulated 
prospecting in search of new mines of the same character. 
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And overj mine owner Bhould consider this matter and ex- 
amine hie orea. A reference to the reports of previous years 
will show that there are several localities in the State where 
such ores occasionally occur in workable beds, and they 
ought to be tested. It was stated in the report for 1S73 
tliat the ores found in the Qorthwestern or Pequest belt 
were cbaract«i'ized by the presence of manganese, and 
further the analysis of eGveral of them showed low per 
centages of phosphorous. 

That this character will be found to be true, generally, 
there is little doubt. Here then is a belt of country where 
the prospector has a field for his operations, and success 
in it will lead to work and demand for his product. But 
this generalization is not confined to this belt. The analyses 
given in this report eshibit onl, traces of phosphorous. 
Further surveys and chemical investigations may bring out 
a series of ranges of ores containing no phosphorous. In 
view of the future increasing and wider use of steel over 
that of iron there is the strongest probability that all ore 
which can be used in its manufacture will find a more ready 
sale and greater demand than the ordinary ores containing 
phosphorous, unless some process, efficient and practicable, 
can be found which will remove tliis element bo prejudi- 
cial to the highest value of iron. In the old method of iron 
making in the Catalan forge, our ores which had a com- 
paratively large amount of phosphorous in them were used 
and made excellent bar iron. In this mode of manufacture 
the phosphorous nearly all went ont in the cinder, whereas 
now, in Uie more intense heat and greater reducing action 
of our high blast furnaces, it is released from its combina- 
tion as existing in the ore and enters the iron. It slioutd 
here be stated that in the magnetic iron ores of New Jersey 
the phosphorous is combined with lime, forming the mineral 
apatite, or phosphate of lime, which mineral is only mixed 
with the oxide of iron of the ore. The grains of apatite are 
plainly seen, and in, the small way can easily be separated or 
picked out. Any method which can be discovered of sep- 
arating this mineral from the magnetic either lefore aineUr- 
inff, Sy fiOitl^ romii^i/ ^'OC^^i or by causing ft. to go out iq 
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the cinder, will allow of the use of nearly all of our ores in 
making steel, and work a great change in iron metallurgy, 
and add very largely to the indnstry of onr State. No field 
seems more tempting to the inventor, and we cannot con- 
ceive of any more marked or valuable step in the inetall- 
nrgy of iron than this would be, nor of one more to be de- 
sired. The subject deserves the attention of scientific as 
well as practical men, and further, of all who are interested 
in the development of the resources of our State. And 
when we consider how the great difficulty in the practical 
use of sulphurous ores has been overcome we teel confi- 
dent that the inventive genius of our iron workers will yet 
solve this problem. 

The ores which formerly were considered almost worth- 
less in consequence of the large amount of sulphur in them 
are now successfully used, the removal of the sulphur being 
effected by treatment in roasting furnaces previous to going 
to the blast furnace. One of the latest forms of such 
furnace has been designed and erected by Wm. Taylor, 
formerly of High Bridge, at Chester, Morris county. This 
is said to do the work effectually and very cheaply, besides 
putting the ore in a better condition for smelting than in 
its raw state. 

GEORGE H. COOK, 
State Geologist. 
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